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Priority date (day/ month/year) 

05 July 1999 (05.07.99) 
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1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



This REPORT consists of a total of 



. sheets, including this cover sheet. 



This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 
Rule 70. 16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



sheets. 



This report contains indications relating ;o the following items: 
Basis of the report 
Priority 

HI | | Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability- 
citations and explanations supporting such statement " 

Certain documents cited 

Certain defects in the international application 
VIII | | Certain observations on the international application 
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Date of completion of this report 

06 August 2001 (06.08.2001) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/IPEA/409 (cover sheet) (July 1998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JP00/04425 



I. Basis of the report 



I 1. With regard to the elements of the international application:* 
| [ the international application as originally filed 
the description: 

Pages 1-24 

pages ^ 

pages 



, as originally filed 

, filed with the demand 



. filed with the letter of 



the claims: 
pages 

pages 

pages 

pages 



2,3,6,8-1 



1,5,7 



. as originally filed 

_ , as amended (together with any statement under Article 19 
, filed with the demand 



, filed with the letter of 



14 May 2001 (14.05.2001) 



the drawings: 

pages 

pages 

pages 



1-24 



_ , as originally filed 
, filed with the demand 



I I the sequence listing part of the description: 

pages 

pages 

pages 



filed with the letter of 



_ , filed with the letter of 



, as originally filed 

. , filed with the demand 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
1 the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 

I I the language of publication of the international application (under Rule 48 3(b)) 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
I preliminary examination was carried out on the basis of the sequence listing- 

contained in the international application in written form 

filed together with the international application in computer readable form 

□ furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 



The amendments have resulted in the cancellation of: 

□ 

the description, pages 

[X] the claims, Nos. 4 

□ 



the drawings, sheets/fig 



5. rn This report has been established as if (some of) the amendments had not been made, since they have been considered to. go 
I beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 

m L ii r , e f° rt QS " ori Si™Uy filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70. 17). 

Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
I citations and explanations supporting such statement 


1 I . Statement 








I Noveltv CN} 


Claims 


1-3,5-11 


YES 




Claims 




NO I 


1 Inventive step (IS) 


Claims 




YES 1 




Claims 


1-3,5-11 


NO 1 


Industrial applicability (IA) 


Claims 


1-3,5-11 


YES 




Claims 




NO J 











2. Citations and explanations 

Claims 1-11 

Document 1 [Soil Sci. Plant Nutr., Vol. 43, (Special Edition), 1997, pp. 975-980] cited in the 
international search report describes the cloning of the cDNA of the naat gene that codes for 
nicotianamine aminotransferase (NAAT), an enzyme in the biosynthetic pathway of mugineic 
acids, which are induced by iron deficiency, in barley, and this examination does not recognize 
any particular difficulty in isolating the corresponding genomic gene based on this cDNA. 
Document 1 (see especially Introduction) suggests the creation of plants tolerant to iron 
deficiency by introducing genes from the mugineic acid regulatory pathway into plants, and this 
examination finds that persons skilled in the art can easily conceive of preparing a plant tolerant 
to iron deficiency by introducing the above gene together with a suitable promoter into rice. 
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(54) XH0)«tt: «*£»1***a>l!« 



(10^pKat/mg protein) 



□ +Fe 



so 




(57) Abstract: A gramineous plant 
having tolerance to iron deficiency 
which can grow even in an area with 
iron deficiency. More particularly, 
a gramineous plant having tolerance 
to iron deficiency and capable of 
vigorously growing even in calcareous 
alkaline soil which is constructed by 
transferring a gene of an enzyme in 
the pathway of the biosynthesis of 
mugineic acids in gramineous plants 
into a gramineous plant. A method of 
constructing a gramineous plant having 
improved iron absorbability which 
comprises transferring a gene encoding 
an enzyme (preferably nicotianamine 
aminotransferase; NAAT) in the pathway 
of the biosynthesis of mugineic acids 
into a gramineous plant; a gramineous 
plant constructed by the above method; 
a method of cultivating the above 
gramineous plant having improved iron 
absorbability; and a crop obtained by 
the cultivation. Namely, the construction 
of a novel gramineous plant having 
tolerance to iron deficiency. 



o 



a. .. SPECIFIC NAAT ACTIVITY 

b. . . STRAIN 



wo oi/oi762 ai i rrfflHfti (i ifiiif inn nil f ii m urn mil mn iuii nil m fin mi hi r nil 



(74) ftSA: fcte)B±(SAEKI, Norio); =f 103-0027 W.M%H 3jffr4*|l8 S: 

**EB*:1»=Tai5S2-^ffiatfJU9PgTokyo(JP). — SBSE3fi$8# 

(81) Jg^g CSW): AU, CN, IN, KR, US. 

(84) tt^ffldtiS): 3 — D >y/<!J#ft (AT, BE, CH, CY. DE, OrPCTiiM y KDSgUfCjUg ZtlX Ta-KirBSgg 

DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE). <Dti4 £">X J — V J £#gg„ 
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(57) gift: 

±5>7=y^^^^^ ( N A A T ) $3-KT5jtfif $i A UT, ffcMft 



WO 01/01762 



PCT/JPOO/04425 



m m m 

s> titz < * f*tt*& is \z s -t * f4*t^ * w a a -t oj«T»6nft 

HfiliKf, iff* L < ttaR»**«-3f 7tS > • 75;SC»»*t*5 

Itlte, AfcW&fciflflm^ S¥»~:b it «fc 0 , ilillCNaC 

1 a ^O^iSlfctCt, C a CO^C a S 0^ft*lfcferot#* 

th:, $kx±mm*5\ it. 

«U*±05«fite±«l©*Sl 3 0 % te> igaEfl9fc***2.ifefl? tftontUS (Wallenc 
e et al. 1960). ^ftftittroERStlftt. ^tf !ft*fc:.fc 0 6 »HJ L 

fcs£)±*g* G>»j&*F e (OH) s©^t?#«EL, «F#flEa**«>Tffi < & S . 

SS«tt«bO««»ttlflltt, 7b7fi>-I (Strategy-I) t X h 7 x v - I I 
(Strategy-II) i ^ 5 2 Oi:E»$n5. 7. h ^ - I , < *f4 £ E£ < 
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WO 01/01762 PCT/JP00/04425 

z\ (DMffizm-? zmyxDrp \ziz. mmizyn h >^m.m l, mmv> p h ^Ttf & 

*4fc'&«5*«Ht3a:ffiL, Ifi£$tl/:Fe (I I I) - 7 x / -)imit-£®l* U 
- H^ISgIi®l;#lEt5Eiil7EiiilF e (III) Z&mT2>mffiZ 

•TZ>—ffim<D b 7 >7.#— 9 — I RT 1 (Eide et al. I 996)-^>, z/ U ^ 7. ~f~ X~f~ 
(D^ffi&mTtBmoim&^tfmmZ tltz (Robinson et al. 1 997). 

^^tv-i i «, m^mwwxDtpcD'f * mm® iz o & zn&mm&mm 

SrlggKSfcffi L, TFe (I I I) -A**»j $g # <t L T 1g £> & £ ® i|X f -5 
(Takagi et al. 1 984 )» A^*&^ (MAs) \t, A^*& (MA) . 2' 
^^$/A^*& (DMA) . 3-kFn + ->A^^| (HMA) . 3-lk'kh' 
n^->A^*^ (epiHMA) . 7^~>m (AVA) . 5^*5^ Z3>^?, 
Xtf t Ko + ->rt+yA^^^ (epiHDMA) 0 70*^6^1*0, A 

(MAs) Hill 1 laic^-Ti: 5 \z*^lr — >*mmfc£ 
ft€»(Shojina et al. 1 990, Ma et al.1998). 

2±**W;(Dftm\Z\$m. B 'J XA^#ffi L (Takagi et al. 1984), B^tti^fC^ 

^»itfiS5A/Tl>fcISA», ^iB&KLKtrSJfcj^fcasSft (Nishizawa et al. 

1987), :ciertTA=f^s^A fiE ^ Tl ^ ti | i ^ nTll5i m^©i 

iHt$ft, ^^^(Cct DS§i»$ nt^5 d t#*§Stift (Higuchi et al. 1 999) e 
I3f7t$>7$/16ill (NAAT) © it ^ # m « $ ft , fifefc 
2.K:«fc ORiStlt^t (Takahashi et al. 1 997). 

S ifc » ft^JttA^i, 3>bo-^tf)3-:*A^;|g7&>£>J*iijLfcmRNA£: 
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Snalfif / ds 1. Jds2, 7 d s 3^»Snfc. / d s 1 tt» * n 
^:t*< >tH^ >/^RS3 - FTSatG^T&S (Okumura et al. 1991). Jd 
s2«, toae^E^SfJISftSTS/tEW* 1 . IS El** 

fc^ite^f-T* 0 (Okumura et al. 1994). 7 d s 3 * ft, f OlfifE^Ji^ 
fi$tl4 7 5 y^BB^iJ^, *«Nb»*K:fflEIttS feOite^Tfe^ ft (Nakanis 
hi et al. 1993). x K fc F □ * -> A3 £ *Bft'&j£«l& £ tt. 2 * 3f# 

£ft, *tA=¥«i:*^Tft*2CJ:0«*Sn5^>/^KiLT. IDS 
3*>/^R, 7fz>'J*-7'J>|gili(I#, 1999). ^^JKtK^^* 
(Suzuki et al. 1 998). t IT 3 6 k D a ^ >/^I (A», 1 99 1 ) ft £ *« # If 6 

^X^^frt'. Zl CO <h £ « (C # 

tns^f tz>*^i>t-5fcJi)(:^?^->f 'f ^ ;P T * ;* x >5^^T5 
»**<8§*£ nt i#A&nT^5(IS#, 1999)o 

CDM'XMori et al. 1 991) * *l T *3 0 . 3=&1!&*3&BP*«:. 

4Cfc«a*friat) Bi*n. I*M-itLTONADH©«l&*UT^ 
-5 t> CD x. & tlT ^ £. 



CO ^ 



«i ^ 2. % m t w * w wr «g ft ft * s. it * # -r * < * *4 m ® & % & 
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W"r*«*£»tt **** :t*i«tt/T^5. 

*56 9Hi. -Y A H tSl 

^|*ii3f7tS>7$yS^g$ (NAAT) T & 0 , ttl*3-h't 

mutt* 569m, < *nm®iz&^*mm£.&i&m&<p<Dmm*3- p-t 

A«-Df7t5>7^Ig^|| (NAAT) TibO, ^ tl * □ - K t -5 it 
f n a a t A £ til & £ $c K iR Bfe ^ $ tl -Y * *4*l fC PIT 5 . 

set:, *f£fm, Bfr m&w. WL&tfi&m $ nfc< *f4*ttj£W/&-r z^mRzs 

^2Ilt a a t-AOcDNA*jfAl&Y*ft»Rfi»fliO/HtU- 
^^-pIG121 Hm©ieffl)E?iJS*LfcfcOt»S. 

a§ 3 Ha, ^A$n^aie^w^ffi<£+)-if >a^t y<-if--> 3 >str ct o 

5, 1-6, 1-7, 8 - 1 Rtf 1 5 - 2 « 3 5 S 7'Dt-^-5f t5|gg 

t84BI4. #c#£ (+Fe) ^U&XIL (-Fe) © * » » T « # L « *5 
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F e©l^^*b, &mffitt\Z- F e cDii^ft^T. WTB^ig^fcO^iL. 
1-5. 1 - 6 Ri; 1 - 7 «f lei^^^O^St. 

-S^HfC**. m 5 EICO zi > h □ — ;U (control) te, ^ ^ ^ - tf> * ft &«[ L 3t ft 



^6lB, T;p^U±^^*i^<D#-r^om3t:(D^^fty^^tLT^Lfc : b 
e^EP«D>hD-;P^bTffl^fc^^^-0^ft^*iLfc^BBO<^ft 

ffl 7 EHi . *S$tlfcy/A/i a a t 4§tf77-yDNA©I>i'30lii!R8 
^^BIft^-r ! bWT$>^). ^71troEli£coRI&, HlWind I I I ft> 
BteB amH I ft, NttJVo t I ft ^ tl-^tl . Pi J* <Z> JV o t I It-f httAF 
I XI ICDT — AC^SNo t I T-&£>. 

^ - p B I GRZ 1 <& it e^P 0> BE #1 ft L t> T » £ . I8ICNPTI I « 
*^"V-f >- >W14ite^ft , HPTttA^^'OT-f y>ittl£f 5, GUStt 
-f > h □ > A 0 /3 V )\>Z D-y-t*S£f J, LacZ«i3^7^h ->y--tfit 
fe^ft. 35P(i35Syot- ^ — ft. NP«NOSyo^&-^-ft, NTti 
NOS^-$*- ^ — ft, MCS tt^;^* P — - > h ft, R i o r i it 

r i y^x^ H^se^s^n-e'n^tTt^. 

# Stlfcy / A n a a £ O^S@2^J tcDNAt Jt« blft^ L 
fcnaa f - A £ n a a t - B (O 5 ' ± SSt , X 3=- y > , -f > h O > » 3' T SS£ ft 
l bit? & * . mi 0@l:*^T^X?#cDNAl:e?SnT^fcX^y> 

m 1 1 12 «, = *t ^tlfcy y AW JtO^StElft^T. Hi im^POEitE c oR 
I ft , HliHi nd I I Ift> BliBamHIJSt. 
Hi 2 0(i, n a a t - ARI^n a a t - B«c DNAi:fe(j40 hn>© 
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Jf A & ^ <h -f > hD>®-tf^X$;5Lf;feOT*i5. 

mi 3 Bl , cDNAi^fi$n5NAAT-A©7S;KE5iJ&7iyg| 
CD 1 X^^ffi-C^LfcfcWT**. 

ii 4gitt, c DNA^ef i$n§NAAT-B07$ /iE?ij$7 5 yi 

CO lX^SETiUfcCTfti. 

^1 5 EI . y y An a a t SiXL&'f *©7;P* >J±iC^ttft 1 0 ii fBI 

a: ^ ^ — CD ^ $ « L tz fcf 88 co -f * * f . £ <B'J 0) -f ^ « y / A n a a tT^S 
te&Lfc t>CDT*&5. 

mi 6 Hti. y / A n a a t ZmWIff *<DT ft* V ±m&&&e>W-3Z<D& 
it £ y 9 7 Id U T ^ L fc =b COT $> 2> . Si 60©£||liy/Anaa 
»Lfc-r^T*0. £#J«^ ^ -CD^£^tI L CO -5. 

%BJ^g|]^-r^)fefeC0^^C0^^ 

^^T^s^i*^, A^*aemco^^j«jgK (ieiBi#i) c *s w- s » as © & 

fl:^ £fe fC o T^f4 L fc. 

(N A AT) l:fff I L, * COjte^ 73 aaf^^ALT^-fei^^, ft 
£ - £: Sllillfc. 

-□f7t5>75/Ig^|| (NAAT) COMfc^Fnaa t - A CO c D N 
A£, pIG121HmCXbaIS^SacI 8B& £tt -p Tfc*& ^ 7? . m 2 

•f^O^RftttlitK 6 (Hiei£> (1994) ) GO & IZ ft W£HC r^^y 

'Jf^fiUftfcgLSSfeStT. f§£# (Till) :<D1?*6«»W 
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\f<& ? — <Dfr*mAL?Z*im<D'f * CD 4§ £ ^ L . 1-5, 1-6, 1-7, 
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^ft 5 n If-, 2 3 tf-cD naa t #IASnf; d izififtfr-zfz. 

Mfc^naa t %m AT -5 3. t iZ X 0 , 
Ctt^T^nf 7t5>7 5 7lgfii (NAAT) iS *d §8 5! S ft . 

&gt#^fifc2££$ftT^£ d £#lf »3ft*. 

Jfutl6©lONAATffitt^iNLfc. f8^*3iHIHI©«j«l'» 
(T2) (+Fe) RZt&XZ (-Fe) CD T? -t ft ft 2 ii fffl i£ 

igb, -tn^n<D«J-*5Jj-SN AAT<OJStt£»S5fcLfciS*£m4 BCSt. f£ 

f£If£*ICD CD £5k L , 1-5, 1 - 6 Rtf 1 - 7 tS^Kfe^#<D %> CD ^^"T. 

dcD*Sm, +Fe, - F e ft 1>T ^»<ESI L T V> fe V> (W 

T) «t 0 fe^Hte«ibfcfe©oa5*<itiStt*<»<, - F e CDB#£ 6 tritStt^ 
?8S < fe S d £ # fc> rt> o . croctttIfi?OlAl:«kt). NAAT©ffitt^H 

UfcttitIi5liTNAATgtt^*tt:jiI$n5ut$*LT^-5. BPS, ft 
j&>£-5a>ftfc**L&. 3 5 S - n a a t -AJ&Sft&'f JgJUb L 7 

;^u±si:^it5i, iitanasst'SiditftiKs^, ^cd^cd 
4~ 5&ra@»;:*Tm#»v>»cfeDia«Li6«>fc. «5ac7WJ±*i:»<i 
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jBBO^WtftiStf^JIS^tf . > H )V (control) \t, ^ 2 

5. n > h d -;ucd few fcit^T^K^&teo (D©?lf *^ti:gtix n 5 ^ 
t*«to*»<5. 'J ±*^*i«om3t:9^<tS:B 6 BII-^T. 8 6 0© 

^7 :7©«£tttt*:)t (cm) T?*0, ittli7Jl/*U±i^tli«)Bl (B) £ 
it. M;lti8mjBH<£&# 1 5-2*il, JUngftBmJBJIite&tt 8 - 1 £th L , 

hu j£ L fc =fc 5 !C, 3 5 SJ^JHE»'f^8 - 1 K 4> & < t=b5zit 0 -<Dri a a 
f 3 5 Smn&m^ * 1 5 --2 <tfc23t'-©na 

$ n c i c & £ o 

-□f7tS>757S^^ii ( N A A T ) ^ZDf 7t S 

<D T fc tr> . * B ^ <D ft £ L IW * ft-ti 4ft <Z> #J £ L T > -T * > h^D3y, 
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□ =E - ? - fc H £ m tr» Z> Z. £ ifi T * c 

©T*tltf, «MC f|i!l EB tt & ti. *^^©iSgtatLTS> iI2tfc7yoA' 
^ <D iiffi US <h L T , itufE L # )V7*fr 6 <Z> ttl JS IE £ £ n5 ^tBS < > #S 

*stt*tt^2.B14i: B WtnT ****** ©±«HC*S^Tttlfc»*!RiR-r*© 

& £ *$£ 9J # S « . n a a t0c DNAl:ftiTt*A^©y/An a a t® 

y J A n a a t tt, ^-^"iA^ (Horudeum vulgare L. var. Igr i) J: 0 J* ffi L fc y 
/ADNASffl^Tf^fi!t$nfc7'fy7U- (SRTRATAGENEftg!) £ ffl H 7c . £ <75 
7 -f ? U - IHEi*Sa u3AITH!»Wi:«I»fSn. AFIXI I ^ 

tzn a a t - A c DNAOiSSJfl^fc. *AhtLTU, * J3§ ffi X L 1 - B 
1 u e MRA (E. col i XLl-Blue MRA (P2)) £rffiffl L 7c . 

ffflLfcnaa tS^O:t«tf SStlfc, fit, 1 7 5 1 

I7@l:iLfc77-yDNAS, 1 0 k bEl±©lfJt$jf Att . *07 ^ 
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pBIGRZKDNoM h iZffiALfz (f§ 8 0#BBJ 8 

$ <S> K , g7Hi:«Lft(f)tl:o^Tl 1. OkbST^, A~D*T©40 
tC . :n^y5X$F^^-pBluescr ipt SK (-) <7) E 
coR h (B. C) . $.tz\ZN o t I , E c o R I t< h (A, D) £ i£ 

Abfc. 

*9-h'yHv-, Ml 3 | J/\'-x^7 / f 7-) lwTWfH-OPfiB*»6**Eyj 
Lfc, ffiSE^JOft^{Cttftj*i!f^ma«!D N Ay-^r>1t-DSQ-2 
0 0 OL^^iLfc. 

&5£LfclO, 9 6 6 b p 0tt£eB£l£eEH£0E7ll#4§- 1 St. £S2 

# *>titcm.mmmfr e>, :cio. 9 6 6 bpwie^tt, cnstii^tix 

^fcnaa t - A £ n a a t - - h'tSttA^y/AOdrM-T^^Ii 

tft) fr-o tz o 1J? ttn a a t -B, n a a t - A 0) M X & -3 . 

»1 OBCcDNAtftRl/TftJ&lfcjiaa f - A £ n a a t-B©5' ± 
fig , X V > , -f >FD>, 3* T Sit £ * L fc. SlO0i:*^TW?)l«cD 

x^y >^^-o^s#^«^n-e"njwT^)=t 5 iztuz. 
z.<Dm^m^. mi lmiz^Lfz. x*y >mft&mmxm-?tzmttxmLx 

fills?- t =b IZ 6 O OD-f > h D >. 7^(DX+V>Tf^$tlT^§, £ 
tz. -f > h □ ><&J$ AteSte* &3te j F<i: & Cffil^CfigT*^ fc. cDNAO 

cDNAd^fiSilSn a a f - AStfn a a f -B©75,/&E#J£&1 

3 m&.z£m i 4 si:* n-en*ifc. 

f ^tlfcttA^oyyAn a a f£iHALfc<*CDJ£Hii£&&te> MSB Lit 

3 5 s o^M^s^-r izmuxn-otzo 

S>*l£:?f£# (Tl) 0-5 -fe 3 9 mfct^Z ^-(Dfr&mA Lfzzi > h D — )V 
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(control) 1 5lft*ffl^T3 5 S CO « £ & fig « t m {I (ft * fx o fc . 

^5ii@^e>, i imsftia 2 mppI rt izm5to*j3£«rfT o &. 4-5iwrt 
mi 5 7j^u±i!:^iii o am e co£wcot*c#t£^ Lfc^jn?* 

US 1 5 13 CO c on t r o 1 — <D ft- &&mL tcttm<D * & . £M 

C0< ^ttyy A n a a t T~MM&Wi L fc *> CO T * * . 

tt^3t (cm) 0 » 8t«Hi7;i/# U ±«^1i^co B ft ( B ) ^St. 55 1 6 

aofefttty; A n a a r TfJ&HteiS! D , ^fBtt^* *?-Oft*® 

fit Lfc*t8gC0< 5 . 

D , y/An a a r cOaHAtC J: D -f * Utt* £»tta*tt#T£ & E t 

1 : CaMV35Syot- ^— T n a a f£iB*i3E^"r<&'f*<&J&R<£ 
^2ii;it/Ht l J-^i'^-$. Igf n a a tOcDNA^p I Gl 2 

n ^ x u ^ a k m a l j& k mm iz m ^iz . 

<*©f Ifeitttl^ t> (Hiei, et al., ( 1 994) ) CD^&Kft^, ttflfctt 



WO 01/01762 




PCT/JP00/04425 



N6t'^5> 30g/L, — (sucrose) 2 m g / L , 2, 4-D 

2 g/Lyjl-7< h (gelrite) it* £ & -5 * 8§ (pH 5. 8) Hfll 

1U, 6 0/imol/m ! sT, 1 6 B# M W M/ 8 B# IS] R» MS © ft T 2 5 r , 3 il 
fa? si LTEt^bAil'XSiiitf:. 

Iff L V>igifefC& L, 2 5t«BfT3aM«tUfcft. 7^o;\^f 'J^A-iS 
(pH5. 8) (AA&tttJfi 7571 B 5 k'^S > 20g/L, J* * 
n — X (sucrose) 2 m g / L , 2, 4-D 0. 2mg/L> ti -f * ? > <k 
i net in) 1 0 m g / L 7 -fc h -> U > =f > ( ace tosyr i ngone) ) TT^D/^f 
ij ^AillClL, 1 — /t — * * ;U *C tK * «J ^ fcft* ^#i^*^tt!l (pH5. 
2) (N6*£$tm N6k'^$> 30g/L, X^o-X (sucrose) lOg 
/L> (glucose) 2mg/L, 2, 4-D lOmg/L 7 -fe h 

~>U>D*> (acetosyringone) 2g/L^^7< h (gelrite) ) T2 8tBgI 

5 o o m g / lx- z ? 7 * ? >&xntzmm?kfo&i&.~?ti ^^zfc-i 

TT^D/^f'J^A^ISl- 5 0mg/L©A'fyn7'f'>>SttHfti8 
itii (pH5. 8) (N6I1I N6k*^i> 30g/L, X ^ n - X (sucr 
ose) 2mg/L, 2, 4-D 2g/L, yj^'f h (gelrite) 5 0 0 m 
g/L, ^yy^^y 5 0mg/L, A-f i^OV-f ->> (hygromycin) ) ±.IZ 

IRLT2 5*ch^^tt 3 mmmmvtz. 

igm.'&. mftit%i& (pH5. 8) (MSI1I MSk'^5> 30g/L, 
X^n — X (sucrose) 30g/L, y^t*h-)l/ (sorbitol) 2g/L, * 
If 5^1618 (casamino acids) lmg/L, N A A 2 m g / L , BAP 5 
O0mg/L,^57*5> 50mg/L, A^D?'fy> (hygromycin) 

4g/L y^Hh (gelrite)) \Z & U 3 ~ 5 il PH X'ftftit b T £ fci? 
(Till) £&£JgifetC;g Lfeo tft««tt! (pH5. 8) MSill M 

Sk'^i/ 3 0 g/L, — X (sucrose) 50mg/L, A-f^DT-f 

> > (hygromycin) 8g/L,$^ (agar) *64^Tlfi5. 

~> - u-ffi:^t < &o 4 ~ 5 a ra»ufc£-frfc&* -e>f&m± (# 
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mmm2 mxznrzj&teTCDW>^-i ?v -tr— -> a > & k «t *> & hj 

^JlfitiJLfc. iaL/cf/A^Hi n d I I I TilU 0. 8 % T # n - * 

f)v^m ^Tzm^^m-n-^m vtz. z n & 1- f u > * > y u > \z y n y ^ * 

Vfzo 7u-7\z n a a t©rt«5E5l?^lSl/fc^7'f7-*ffl^TPCRi:J: 
•o T 3 2 P T 5 ^ ^ U t> CO £ m ^ T A -f y U & -f i? — 5" a > 2: ?f o tz '& > B A S 
2 0 0 0 (7-/7^;^) <fc o T A* y H * l& ft L . 

£ ©-frlT WW y' U 3W if - -> 3 > CD&ZkZW, 3 0 J'^f. £ 3 0©WT (iff 
ifO-f^Oi^Jib, con t ro 1 \t ^ ^ ^ - 0) £ # A L tz M M CO ^ * 
tf) ig £r £ * U > 1-5, 1-6. 1-7. 5-2B35S7nt- 
^-T* n a a t - A mmm^LT Z> 1 * CD MS * » 

m 3 mic^TiS^J; o . 3 5s»ne»'f*©5^. 8-1, is-2i:tt'> 

^SE#I3 : t;p* 'J ±*S£ffi ^fc»XiittO«£ 



«tfi£f&# (%) ; 0.48 

U >&±fi 0.12 

*'Jii 0.12 

$W&££ 22.79 

5Rti 37.82 

^±3>* 0.91 

-?>#>3:M 0.018 

*vm±m 0.003 

T;P*'J» 38.80 

28.88 
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wutm 

m<£7 )V 5 - f A 

mm 

1 ) ©if^5 Omg/LtDA-f/fD?^ ->>^^tTM S @ «F *& ± H j§ « L T 
«Ufc&. 2 0 ~ 2 5 c m\Ztt^tz%)m<to (T 2 ) £ ffl H fc . 

*, 7)1* v ±m&Antcib<Dizm®$:®mL. ikmm (iBM;fxio 

" 4 M K 2 P0 4 , 1X10-M KC1, 1X10" 4 M KH 2 P0 4 , 2X10 
" 3 M C a (N0 3 ) 2) 5X10" 4 M M g S O*. 1 x l 0 " S M HaBOs, 5 
X10- 7 M MnSO,. 5X10"'M ZnSCU, 2X10"<M CuSO«, 
1X10- 8 M (NH 4 )3Mo02 4> 1. 5X10- 4 M Fe-EDTA) 
v HOfi^62-3 cmgL. I30t, & 2 5 t©SlT*lSLfc, >J 

±miz 3 ~ 4 hw«k:# v v <&•*)■ 4 x& i lcl, 8 ~ 9 jam & in 2 l t— m o 

<B«j£*fr-3 it. 

+ Fe Xfi-Fe <**2.) ©*itTfTfc^ * (35 

5 - .n a a t -f *) © N A A T ttmfeVMfe & $Z <D «fc 5 \z L Tff o fc. 
Zmm<D®m® (T2) £+Fe, - F e 2 IWa* L fftf ft©« 
KittSNAATStttaftLfc, fO^I^i4 BUC^T. f§4l21cDaft#SB 
^(J+FeOI^JiL, ^i3!^a-Fe0i^^it o W T I? £ « C7) <d 
£^L. 1-5. 1 - 6 RtK 1 - 7 tt»«e«l«cO t>C5§^f. 

+ Fe, -Fe©l»1*ni:*HT-b»HettLTU&^»41 (WT) «k 0 fc 
»«te»tfcfeO©«5*«JtStt*«»<, - F e <Z>I5<* 6l:ttjStt*«±**Sn 

6 (I4 1#l) . 
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0. 99 
5. 59 
0. 002 
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3 5 S-n a a t - A #K«*-f * & 7 'J ±«Cfc* L T . ^<D£W£t§ 

3 5 S - n a a t - AWtW&Wk^ 2 iifffl I^Ti:I^tft U 4 ~ 

5 am B C*rlliJ&*am*lwfc 0 [el <S L £6 s£> , naa t©*Xl:±0<*t:«*2 

^mmsms(D±^^u(D^M^:m 5miz^-r 0 isiwcon t ro 1 

3t (cm) T»0, «Hfttt7;P* U ±m&m'&<D B?£ (B) £^To Jl^lEPte^ 
«HE&#: 1 5 - 2 £^L> M B3 £ EP K 8 - 1 * w U . S^lEP«con 

t r o 1 tLxm^tz^^^ — O Hi © 

5 B. 161) «, 
£jfi0!I 5 : n a a t — AJkZS B ¥ J 5. 'y^O->C#l 

7^7^y-> ( SRTRATAGENE) ttJ; 0 I A Ifc A F I X 
I I ZLtlit-t^- l»*r (Horudeum vulgare L. var. Igri) 

Kf*5ti Sau3AITS^Wt:«Hr$tl, AFIXI I^H-CXiJoIf^ 

(1) NZ C YM?g#iSit (NZ7S> lOg. NaCl 5g, * If 5 / 
& lg. M^7h--f — 7. h fcB#J (Bac to-yeasl extract) 5 g, M g S O •> • 
7H z O 2g, Rtf. IN NaOH ft) 6 m L £ II @ * T 1 L {3 L (pH 7 
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5) b? \s-zfT*mmvrz>b(D. ) x-mm^vrz±mm (e. co i i 

XLl-Blue MRA (P2) ) SI^Lfcft, lOmM MgSO.i 
S2 OmL izmm Lfzo 

( 2 ) z. (D^m mmmm i o o m l t y T-v^m.m ? u - - > ?m y v 

— V (9cmxl3cm) 0 0 0 ^7-^^1^151) lOOmLt 
Srg-tf, 3 7t2 O^iit, 8 m L CD 5 0 C 0. 7%hy7°7fi — (100 
mL^fcO 0. 7gC0T**o-x^iQ^./i : bcD) £ S if . 7^U-z>^)Sri/ 

— h (9cmxl3cm) [C £ ^ . :7°l/-M3:3 7CfCSi»gL> :/ ^ — ^ GO +r 
-YX't^O. 5mml:a5JT*SLt. 

(3) t-fD>/>7i/>Hybond-N (Amershamtt) £ :7° U- — 
h CD-tf-f XfC^ 0 ® 0 , hy^7»n-7O±i:3 0#IHI*U& 1 lift ££14* 

(0. 5M NaOH, 1. 5M NaCl) $ £ S it <D ± IZ 7 5 - 2 

t}|ft!LfcI$±l:LTl^fc. 2 ft S © * > 7" V > £ h 7 7 # □ - X ± \ZW 

^> l^wiLt. mmizm&m&L&z&ntzmmtizte^tz. s^mtum. 

Lfet, 2ft©^>^U>$taS (0. 5M Tris-HCl pH 8. 
0 , 1 . 5 M NaCl) ^ **fcat«E±K:»bfc 0 5 ^ IHI 4fe « S£ . 2 x 

SSPE (0. 02M NaH 2 PO< pH7. 4. 0. 3M NaCl, 2m 
M EDTA) «fC2IslJ:<ttU. 

(4) 5fel:#Itfcn a a £ — A CD c DNAiS$yD-7'i LTf ffit-Sf; 
7*77SH^^-pYH23«)HindI I I N o t I •*)■ -f h t A 

^T^S t>C0^|W|-9--r HT'^OO tB L. ISl/c. ^^7>n7"7^7-DN 
A7^'J > 7 *r y hm 2 fig (Random Primer DNA Label ing Ki t Ver. 2 (^?g 
it) ) £jfl<r>T [a- 32 P] dATPT'7^JHkLt. 

— ^3 » *>> r U>£^Ji>6 5 <C (C in *S L T is 7c 3 OmL WAi" 7U y< t'- 
^3>^777- (6xSSPE, 5xf>A;i/hM, 0. 1% SDS, 1 

0 Omg/mL|ttf7^IDNA) T7'l/A^7''J^<t'-y3 >5 6 5tT 

1 ^IHIfT^. A<7-'J^<t'-y3>A'7 7 7- $$ilfc (2 5mL) . 

~>3>£ff-Qfc. ^ >7 U >CDgfc#te^& 6 5 r Kin iSLT&t^ 7c }5fc# i£ (5x 
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SSPE) T6 5 < CT10^-PbT^2EI, /W7. h'J-yi> h (highstringen 
t) ftilS (2xSSPE, 0. 1 % SDS) 6 > 7* U 

, -f .* — 5> > ^* 7 ± 7 -f If - (7y*7-fH) teSSIfc. 

IS X tt > 20xSSPE (0. 2M NaH 2 PO, pH7. 4 , 3M Na 
CI, 20mM EDTA) , 5 0 x f>Ail' 5g 7^3-J|/4 0 0< 

5g # 0 t*-;i/tf D 'J H > (MW 360. 000) » 5g V is sh ft 7 )l 
7"5 >^ 5 0 0mLOlg*l:^)ll, 0. 4 5 mm©7 ^ Jl/^-T*IS Ifc 
© 2r & ffl L 7c . 

tw is -r * 7" 7 - * * 7c (d i/ r - 1/ & b rr ^ & ^ . *t •£ & & <e> s m m 

(50mM Tris-HCl pH7. 5. 0. 1 M N a C 1 > 7mM M 
gS04, 0. 0 1% \Zt 0, 4tt§#Lfc. ^tCDW:. I©77- 

-kfETMt 5 "3© 7 r — II O^T^tl^7 7-yDNA0fl5fT7 

&Lj£$:ft?Z\LtLtcc Wi7 m^XDEteE c oR I HSHi rj d I I I £ , 
BUB aniH I NliJVo t I * ft -6 *l 3* T . f^SfflNo t I ^-f MJAF 
I X I I CD 7 — o t I -e&£. 

^M&l 6 : Ity^ □ - - > ^ £J&SI5#ltf>&5£ 
(1) i70l:5Lfe77-yDNA5, 1 0 k bBl±0»fJt*lf 

^7 ^ — p B I GRZ 1 tlf XLfc. I7 0tiL&7 7- ^DNA0liC60N 
o t IU'-f h*61 1. 0 kbC*5Nof It-f hSTOKfrl 1. Okb 
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P^^OtBL, p B I G R Z 1 (O N o t I 1J--T MC}f A Lfz (^8 0#I) . ffS 
8@©NPT I I \ti3 1"? 4 z/ £ * HPTtt/\<^0 7'ry>it 

ite^Sr, GUSIi-f >h-D>XO isyj^nz^-flfef L a c Z tt 0 
t? V i/^-flfif 3 5 P 3 5 S ya^E — ^ — NPIJNOS^D 

h€r, Rior ilJRi ^ ^ 7. S F^ig Sr-tn-PtlTK L T ^ 4 . 

(2) pBIGRZ UUii (E. coli XLl-b I ue) rtTSt 

K*77X5FiSS8PI-5 0o ( * » «& i» 5£ £ *t ) \z X K> V fz . 

(3) ^7§l:$Lfc»r)tl:^^Tl l. 0kb$t^, A~DSf«49l: 
# , :tl6Sr575H^^-pBluescr ipt SK (-) <D£c 
OR I h (B» C) , f fcttJVo t I « EcoRIit^h (A, D) \ZMX 
Ltz. 

(4) A~DW#Sffri:o^xy7^S F _t CD IS ?ij £ te L fc 7" ^ < - (M 
137*9-FyM7-, Ml 3 UA'-XT'^'f "7-) K T ®r >t © MS ^ & £ 

Q- 2 0 0 0 L^ffflLt. 

Z\tl<b(DZf^<-7—\t. DSQ - 2 0 0 0 L T©«ffiOf;fc 5 ' * IC 7 ;P ;t 
U-fe-f >>f Vf*x7^- h (fluorescein i s o t h i ocyana t e, FITC) T^^JP 
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*ffc:E?U F-A1F: 

**:E*J F-A1R: 

£*:E?iJ F-A2F: 

£ffc:E#l F-A2R: 



FITC-5'-gct act agt 

FITC-5' -gga gta eta 

FITC-5'-aca tgc gca 

FITC-5'-caa ttc atg 



agt at t cc t ggt gta g 
eta gac tac acc agg a 
tgc atg aat tgc eg 
cat gcg cat gtg cc 



£ffc:E?'J F-B1F: FITC-5' -ggt 

£$fc:BE?iJ F-B1R: FITC-5' -gtt 

£*fc:E?G F-B2F: FITC-5' -eta 

£*fc:IE?iJ F-B2R: FITC-5'-cca 

**:E90 F-B3F: FITC-5' -agt 

£*fc:E?'J F-B3R: FITC-5' -ata 

£ffc:E?'J F-B4F: FITC-5' -agt 

£ffc:E#l F-B4R: FITC-5' -ggt 



caa gta tgc agt atg ttg gaa c 

cca aca tac tgc ata ctt gac c 

gaa gee tat gga tgt ttc ttt tgg 

aaa gaa aca tec ata ggc ttc tag 

tc t tat caa 1 1 1 ccg aga tga c 

gtc ate teg gaa att gat aag a 

ggt cac cat gcg gac caa cac c 

gtt ggt ccg cat ggt gac cac t 



£ffc:E8l F-C1F: FITC-5'-cac 

£*fc:E?'J F-C1R: FITC-5' -gcg 

£ffc:E?'J F-C2F: FITC-5' -ttt 

£ffr:E?'J F-C2R: FITC-5' -tat 

fc5f*:E#l F-C3F: FITC-5* -tc t 

fc^iE^' F-C3R: FITC-5' -tga 



egg cca gtt caa ctg eta cgc 

tag cag ttg aac tgg ccg gtg 

gga gga gat cca tga cga cat a 

gtc gtc atg gat etc etc caa a 

tct cat atg eta ctg tgg gga t 

cat gca aca cag gga cat gag c 



£ ffc : E F-D1F : FITC-5' -cat get gac gaa gag cga ggt cat a 
£$R:E?y F-D1R: FITC-5'-ccc agg ata tga cct tag tgg ttg g 

( 6 ) ±T^£t::E#lft5£#"^&5^o v>T 3r tc\z T lz m???^ 

/^-^>x;i/T-^ J r /S>*fc«e»DN A->-^>U--ABI PRIS 
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MTM 310 genetic Analyzer€r^ffl IT, 
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• ft? >Sll 


Dor. 


D 


-ga a 


t gg 


c a a 


ae t 


ggg 


t c c 


gc a 


1 1 a 


c 




:@B?'J 


B5R: 


5' 


-gt a 


atg 


egg 


ace 


cag 


1 1 1 


gee 


at t 


c 




:S2?'J 


B6F: 


5' 


-c tg 


gtt 


gtt 


gig 


gee 


tgg 


acg 


aaa 


c 




:IE?'J 


B6R: 


5' 


-gtt 


teg 


tec 


agg 


cca 


caa 


caa 


cca 


g 


%m 




B7F: 


5' 


-age 


aca 


aac 


cc t 


acc 


tat 


gtt 


agg 


c 




•Mm 


B7R: 


5" 


-gec 


t aa 


cat 


agg 


tag 


ggt 


ttg 


tgc 


t 


























: 12 3FU 


C4F: 


5' 


-tgg 


aa t 


t tc 


gee 


egg 


ggc 


aag 


gac 






:BE3*J 


C4R: 


5' 


-ccc 


tgt 


gac 


aag 


tgc 


tct 


gc t 


acg 






:SH^U 


C5F: 


5* 


-tct 


ggg 


a t c 


tea 


gtg 


cat 


cca 


aca 






:IE?U 


C5R: 


5' 


-gaa 


gca 


tat 


ate 


agt 


caa 


aca 


taa 


C( 



BfrK-A <h»rtf-B , Br it B t Br it C (D O *f a £*i5£-r 5 & & IZ SIT 
©y7^7-^^fi£LT, (1) Ttt&LLft H >X h y V V £ /t — + >x;i/T — 
vt A°>aiSil)DNAy-^>ij--ABl PRISMTM 310 genetic Analyzer£{£JB 
IT, ££IE*!l**fe£Lfc. 

BfM- A «h»TM- B CDit @ 

43#P:S2^'J A-eF: 5'-cac ate ctt tgc ctt get gaa tat gg 

: S2?U B-tR: 5'-cag tag tac taa tta ate acc tta gta gc 

BFrtt-B tffift C<Dmm 

: IH^iJ B-eF: 5'-cac gat caa cca aag aat gtc etc c 
: Ifi^'J C-tR: 5'-tac ttg tat atg cag etc cag cac 
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(7) ftJtbfclO, 9 6 6 b p©SSE?0S:fi5!ISroS?<J#^l*t. 
£S2?U£SB 9 111 (llt^ftL) K^Lfco 

fcsnfcffiSEaia* i©i o, 9 6 6 bp^igfs, :nstf^x 

Hfcnaa f - A £ n a a t - B^3 - Ht5t^A^yMOBffrT*5it 
tft>fr-Dfco m&i*n a a t - B, n a a t - A <D IT $> o . 

11 OiCcDNAttttttftf Ifcnaa f - A £ n a a t-BC5' ± 
gg, V >, -f > ho>, 3' Tffi&^VTzo SB 1 0 12 \Z *3 ^ T ^X? ** c D 

^ 0 x^y >§u»wtii^«fnfn^T©J:^ 



naat-B . SB 1 X * y > 


5 


7 


9 




1 2 


9 


9 






1 


4 


8 


3 


- 1 


8 


2 


5 


SB 3 X * y > 


1 


9 


2 


2 


- 2 


1 


4 


0 


IB 4 x^y > 


2 


2 


4 


4 


- 2 


3 


0 


3 


SB 5 X y > 


2 


7 


6 


1 


- 2 


9 


1 


6 


IB 6 x * y > 


3 


2 


6 


3 


- 3 


3 


5 


6 


f£ 7 X* V > 


3 


7 


3 


5 


- 4 


0 


3 


3 



( ffl f& Z2 F > 6518) 



naat-A SB 1 X * V > 6457-6897 F> 6518) 

SB 2 X * y > 7029-7371 

SB 3 X =^ 7 > 7479-7697 

SB 4 X * y > 7784-7843 

SB5X=^y> 8285-8440 

SB6X^y> 8738-8831 

SB7X^y> 9414-9732 (^^3H> 9 5 4 7 ) 



^O^^BI^, SB 1 lmiZ^Vfzo X^y >SE#£#H§T^o fcg&#-?^ LT 

fc, <>hn>O^Afiitt. #51^^^: tc IS IH £> ft g T & ^ fc o c D N A <D 
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cDNA^£>^^£tt<S>rjaa f-AR^naa t - B©7S ytE^J^f 1 

3 H&tfm i 4 la^^-n^n^ Lfeo 

!KlEl/ftlli«l6Tll5nfct*A^cy/i»n a a ^iALfe-f^Ofl 
t(Tl:it (1) ~ (3) ©j&SrRfcHTtt 3 5 S ©JBKteJfc-f 

(1) *;W^»iH* 2 8"Cflf3fTtf ^, #JUXljfa*Jg 

N 6 *l mm. N6k'^5> 0 . 3 g/L . * If 5 /Wt (c as ami no acid) 3 0 
g/L, Ts^fU — X (sucrose) 2 m g / L , 2, 4-D 2. 8g/L. 7" □ 
U> 4g/L, yj^-f h (gel rite) (pH5. 8) <hLfc. 

(2) 7^o;^f'J^Ai:J;5lt^2 5fetT^. 

N6II1 N6h^5> 30g/L, X^o-X (sucrose) lOg/L, 
£OU zi — 7. (glucose) 1 g / L , * f S 7 (cas amino acid) 2 m g / L , 
2, 4-D 2 0mg/L, 7t hvU > J> ( ace tosyr i ngone) 2 g/L, 

h (gelrite) (pH5. 2) tl, ^«E*»^Tffofc. 
( 3 ) i§ tt . «i:©©lIf B 1S 1 Omg/L, *»lil^J3 0/ig/L, m 
'&<D 2 Mm* 5 Omg/L<0A<4/DT-f->>£#traftfc*Siffi&GJ^, WfBr 2 8 

Ht»*tLT. N 6 «H&i£ N 6 k'^ 5 > 1 g/L , X if 5 / ft (casami 
no acid) , 30g/L 7. 7 □ — 7. (sucrose) . 2 m g / L 2, 4-D, 2 
50mg/L ^57t7>, 1 0 - 5 0 m g / L A -f ^ n v < >- > (hygrom 
ycin) , 2 g/L y^7< h (gelrite) (pH5. 8) £ flf V> , 
fS^fci&it!! <h LI. MSi^lg MSk'^5/ 30g/L 77P-7 (sucr 
ose) . 3 0 g/L y;i/t:h — ;U (sorbitol) , 2 g/L * if 5 7 Wt (casam 
i no ac i d) , 1 . 1 g / L MES,2rng/L NAA, lmg/L # >f * 
^> (kinetin) , 2 5 0 mg/L 7 5- 7 > , 50mg/L A^f^DY^ 
>-> (hygromycin) , 4 g/L h (gelrite) (pH5. 8) 
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2 8 w%m&'tf i 1t, 

8 : f J Un a a t £ M A L it «f * O tt * 2. »tt © 
1) 0^3 9iftt / <^3 7 -©*5«Al/:3>ho-JP (control) I5i# 

yy An a a t *tt, 7)P* U±*C»t»2lWli1f 

*. 8ilS*fc0^e»«fHO»^* t J&*ofc. HtlKl«k 0 n a a r OlAti 0 
<*Cffe5<:iBtt^f*#^*fc=- t^t>^ofc <S§ 1 5 EIRtfm 1 6 0#!S> . 

is i 5 bus, u ±miz&m & i o am iffltfottss^ifc^f* 

SB 1 50cDcont ro 1 tt. ^ U fc**!H * ffi,J 

tt*3t (cm) T*0. IKWlttT** U±«»*«©B» (B) £*to £16 

m v tz at m (o < * t* & a o 
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is 3fc <d m m 

2. ||^3f7tS>7$yir 5 #li (NAAT) -tn*n-H 
3 yot-^-j&tC a MV 3 5 St^Sl^^Kli 1 HtXtefl 2^t'IS«c^ 

5. ^VA^ttA^oyMnaa t T * £ f If ?S H fg 4 Jl I' IE ® <£> # So 

>7syieiii (naat) sts* ft z>w&m*%m. Lmz>m&m.m, x 

te^n £ K4@1iift&ffiggB?yT&-5ffjfccD|&H!fl5 js k ib m <d & « 

8. m-#(Dfomm i m\ztzm.<m *&mm<Dm=¥- „ 

9. is^^fes^ 7 Jit'iBicw-r *®-mm<nni&« 

1 0. |f^<D^Hm7 3StClBmcD<^^*i^&^^S.^it!!T:W^-r^^So 

i i. m^(om.mw, 1 o ji^ie skj: d # e>n^-f *mmm<»ifem. 
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us 4 m 



(10" 3 pKat/mg protein) 



200- 



m 

* /**■* 

< 100 



il 




□ +Fe ^ -Fe 
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WW/ 

iff 







X 



WT 1-5 1-6 1-7 
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f§ 9 0 



CTCGATCCCATTGCAATGGTATGATTAGCTATCAAACGAAAGAAAGAGATGGCATGTGCC 

CTGTGTGTCATCCCTCACTGGCTTGGCGAATGGCGATACCGAGTTAGGTAGAGTGTTTTT 

TTAGCATGATGTCTGCCGGCACTGCCAAGAAAACTGCGTGCAGCGGACTGCAGGAGAGTT 

GAGCGATGCATGCTTTGTGATGAGCGGAGCTGAGTGGGTGTCACTAACTGAACCCAATCA 

GCATTGGGTGAGTCGAGTCGAGAAGCATCATGCTTCCTGCGTCCCGATCCGCTTATCTTT 

TTCTCCCAAATTATTAAAGAGGGATAGATGATGGTGTGCTGGGTTGGGTAGAGTACGTGC 

ATAGAACCAAAGCGAGGCGCCGAAAATATGCCGGGGATAATGGTGGCAGGCCGCAACGGC 

CACGCCCGTCAGCTGGCAGCGGCGTGCCAGAGCGTGCCAGAGCGTGCGCGCGTGCGTGCT 

TCTTGCTGCCGGCCCCGGTTCGTGTGCGGTCAGAGCAACGGCTATATAGGACCGTCAATC 

ACCGCTACTCAATCCGTCCCCAACTCGTTTCCTATTACCGCTACTAGTAGTATTCCTGGT 

GTAGTCTAGTAGTACTCCTCCTCCTCCTTCTCCTCCTACCCGTTTCCTCATGGCCACCGT 

ACGCCAGAGCGACGGAGTCGCCGCGAACGGCCTTGCCGTGGCCGCAGCCGCGAACGGCAA 

GAGCAACGGCCATGGCGTGGCTGCCGCCGTGAACGGCAAGAGCAACGGCCATGGCGTGGA 

TGCCGACGCGAACGGCAAGAGCAACGGCCATGGCGTGGCTGCCGACGCGAACGGCAAGAG 

CAACGGCCATGCCGAGGCCACTGCGAACGGCCACGGCGAGGCCACTGCGAACGGCAAGAC 

CAACGGCCACCGCGAGAGCAACGGCCATGCTGAGGCCGCCGACGCGAACGGCGAGAGCAA 

CGAGCATGCCGAGGACTCCGCGGCGAACGGCGAGAGCAACGGGCATGCGGCGGCGGCGGC 

AGAGGAGGAGGAGGCGGTGGAGTGGAATTTCGCGGGTGCCAAGGACGGCGTGCTGGCGGC 

GACGGGGGCGAACATGAGCATCCGGGCGATACGGTACAAGATCAGCGCGAGCGTGCAGGA 

GAAGGGGCCGCGGCCCGTGCTGCCGCTGGCCCACGGGGACCCGTCCGTGTTCCCGGCCTT 

CCGCACGGCCGTCGAGGCCGAGGACGCCGTCGCCGCCGCGCTGCGCACCGGCCAGTTCAA 

CTGCTACCCCGCCGGCGTCGGCCTCCCCGCCGCACGAAGGTAACAACAACAACAACACAA 

GAACAATTTCCTTTTCGCGTGTCGTGTCGCGCGGCAATCCATGCATGCGCATGTGCCGCT 

TTCACGTGTCCGTCCGTCCGTCCACCGTTCCTTCCTCCTCCCTACGCCCATGAGAAATCT 

GACCTTCTCCCACCTTATACCAAACAAAACAAAAAAACACAGCGCCGTGGCAGAGCACCT 

GTCGCAGGGCGTGCCGTACATGCTATCGGCCGACGACGTCTTCCTCACCGCCGGCGGGAC 

CCAGGCGATCGAGGTCATAATCCCGGTGCTGGCCCAGACCGCCGGCGCCAACATTCTGCT 

CCCCAGGCCAGGCTACCCAAACTACGAGGCGCGCGCCGCGTTCAACAGGCTGGAGGTCCG 

GCATTTCGACCTCATCCCCGACAAGGGGTGGGAGATCGACATCGACTCGCTGGAATCCAT 

CGCCGACAAGAACACCACCGCCATGGTCATCATAAACCCCAACAACCCGTGCGGCAGCGT 

TTACTCCTACGACCATCTGTCCAAGGTTTCACATCCTTTGCCTTGCTGAATATGGATTCA 

GTTCAGTGCACCTGCTGAATTCTTTTTGCCAATCGCATACTGACTGATGTTGCTCAATTA 

GGTCGCGGAGGTGGCGAAAAGGCTCGGAATATTGGTGATTGCTGACGAGGTATACGGCAA 

GCTGGTTCTGGGCAGCGCCCCGTTCATCCCAATGGGAGTGTTTGGGCACATCACCCCTGT 

GCTGTCCATAGGGTCTCTGTCCAAGTCATGGATAGTGCCTGGATGGCGGCTTGGATGGGT 

AGCGGTGTACGACCCCAGAAAGATCTTACAGGAAACTAAGGTACTTAAATCTCTATATCA 

TTCTTTTCAAATGCTACTAAGGTGATTAATTAGTACTACTGTACAATATATTTGCTAAAT 

TTGTACTGACATTTTTGTGGTAGATCTCTACATCAATTACGAATTACCTCAATGTCTCGA 

CAGACCCAGCAACCTTCATTCAGGTCAGTCTTTGGTATTTACCTCGTTTCAAGAAATAAA 

GTCTTTGGTATTTACTCCTCCTTGTCCTATTTTGCTCCGGTCCCTATGTTGTAGGCAGCC 

CACGTGCATGTCAAGTGACCGTTTTTTCACATTAAGTTTGAAAGTCAAAGTCAGACACAT 

ACACTTGTAGTTATTTTACCTTTGTTTGCTTTGATCCGATAAAATAAAAAAATACAAAAA 

CTGAACCTACTGTTGAATATAACCACTGTTCTTACAAGATATACATGATTGCACTATGGG 

CATGCCATATTCTTTTGGGTCAAGTATGCAGTATGTTGGAACCTCTTTTAGAAAATAGAT 

ACATTGTACTATGAGTATACCATTTTATTAAGAATTTCATATTTTGATATCCTTGATGGT 

ATTGTTCTCTTGTGATTCACACGATTTACTTGTGGTTTTTTGTACTATCAAATTGTTCAG 

GCAGCTCTTCCTCAGATTCTTGAGAACACAAAGGAAGATTTCTTTAAGGCGATTATTGGT 

CTGCTAAAGGAATCATCAGAGATATGCTACAAACAAATAAAGGAAAACAAATACATTACA 

TGTCCTCACAAGCCAGAAGGATCAATGTTTGTCATGGTAAGCCTATTTTGTGAAGTAAAA 

AAATCTTAGGGAGTGTCAGTAATCATAAACTTATTTATATAGGATTAATCTGGGACCGAA 
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ATGC ATC C AAC ATAATTACTTC AAATTC AAATTC AAATT AC ATTC TTC CGTAC ATATTTT 
TGAAGATGCATGTATTTTAAGAATAATGACGAGAGCTAAAGTTATGCTACGACTAATCAT 
CTGGATATCCTTTGTCCATCTTTTTGTTATACTGTGGAATGTTAATGGTCAAATCATATT 
AC AC AAATATC C ATGC TAGTTTC T AGAAAG ATTG ATT ATTTTTCTGTAAC C ATGAACTC C 
GTATTAACTTCC ATGTAAAC AGGTGAAACTG AAC TTAC ATC TTTTGGAGGAAATAG ACG A 
TGAC ATTG ATTTTTGCTGC AAGCTCGC AAAAGAAGAATC AGTAATC TTATGC C C AGGTAG 
GAATC C ATTGTTGATTTTTGAC TGTATATGAAGTTC TTATC AATTTCC G AGATGAC TATA 
C ATATAAATGATTAC C AT ATTATGGTC AGAAATTGTATAAC AGTGTTAG AATATTC TGTG 
AAGACTTTTTTAAC AC AATATTC TGTG AAGAC TAGAT ATC ATGTAC TTCTC CTTGTTTTC 
TTGACCTGATGTCCTTCGTCACATGTTGTGCTCCTCACAAAAAAATAGCAAGCACATGTT 
TC AAAT AATTGTTAAT AATAT AATTTAGC C TTTAATTTATATGGTTCTATTTTGAGATAT 
TTTTGTAGTCCAACTTATATATTTGTGACTATTCTCAAAAACAAAACTTATATATGTGTG 
CCTCTCAAATGTAGGGAGTGTTCTTGGAATGGCAAACTGGGTCCGCATTACTTTTGCTTG 
TGTTCC ATC TTCTCTTC AAGATGGTC TC GGAAGG ATC AAATCATTCTGTC AAAGGAAC AA 
GAAGAGAAATTC GAGCGATGATTGC TAGTTGT AT ATC TG ACTGAAGCTGTAAATC ATTCC 
C AGT ATC C C C ATCTAT ATC TTTC AAT AAAATGGAAC TTTT AGTTCTCTATGAATAGAAGT 
CAACATCTCCTTGAATATGTTCTGGTTGTTGTGGCCTGGACGAAACATAGTGAATGTTAT 
GTTAGTGAAGTTAC ATTGGC GTCG AAG ATC TTTGAAGTTTTTTTTTTTTTTTGGGGGGGG 
GGGGGGGGGGTGC TTTG ATATTAC TC TT AAGT AC ACGTTC TCTC AAGTTATGTCAAAGC A 
CTTTGTAAACAATTGTAGATTTGGTATCATGATATGGATTAAACTAGTCAGATACTTGGT 
AAGC AC AAACCCTAC CTATGTTAGGC TC AC TAAGGTGGCGTTTGGTTCGAGAGAG AGGAA 
GGATCAGTTGATGAT ATC CCC AATC ATCGAAGTAAATC ATGTGTTGTTGCTAC C AC TTTT 
CTAC AATCCTAGTAGCTGC ATGCGTTGAGC TACTG ATC AAC ACCAC TGC ACAACC ATATT 
CTCTGTGC AAAATCGGC AC C C AAAGATT AC ATCTC AC AGC TGAAGC AAC C ACC AAATTTG 
AAGAGAGGAACC CTC AC AAAGAC CTTTGAGTGCC CC CC AC AATGC ATGGTTAGGCCGCCG 
TCGC AGGCC GGAGTGGTC ACC ATGCGG ACC AACAC C AACTCC AAC GGGGGAGC ACGTC AC 
CGATTACTG AAATTC CC C AAAC AATTCTTAATTTGTGAAC AAAATTTAAAAAC AGGAAC A 
ATTTTTGAATTTGTGAACAAATTTTTTAAACGGGTATTCCTGAACATTTTTCAAAATTGT 
GATC AAAATTTTAAAAC G ACTTC TTTCTC AAATTTGAGC AATATTT AAAATTATAAAAAA 
GTTC AAC AATTTTGAAC TTTTTAAAAATTAGC GAGAACATTTTGAAATTCTAAATATTTT 
CGAATTTGGAAC ATTTTTTCTATTTCTGAAC AAAAATTGAAAATAC GAAC GTAATTTGGA 
ATAAATTTTGGAAAATGCGATTTTTTGAAATTTCTGAACATATTTTGAAAAACAAAAAAA 
CTTTAAAAGGTAAAATAAAAATAAAATAAAAATAGAAACATAAAAATAAGCAAAAAAA 
AAAGAAATCCGAGAAAAGCCAACTGGGAATAGCACATGGAAAAACCCAGCCGTCCGCCGC 
ACTGTGTAAAGC TAT AAGTGAGCCGGCC C AAGC C TCGTCG TCTC ATC ATAC C CTGTGCGA 
AACCCCGACAATTCGTTGCACTATGCGGCGAATAGGCTTTTCCAGGAGCTCCTGTCTTCC 
GGTTATGGGTC ATTTGC AC AC CCCTC C TCC AC TTGGGCC AGGC TATTAT AC TTTTTTTC C 
TTCTTTCGACCTCACGTTACTACGCCAGTTTAGTTTTTGGAAGCGACCAACCGGTTTTGT 

GAAGGTTCTAGAAAC TC AAC C ATTTTTGGGAAGC TTC TAGAAGCCTATG AATGTTTCTTT 
TGGACATGTATTATTTGTGTTTTTTCTTTTTCAAATTGCACAATCTTTTTTCAAATTCAT 
GATTTTTGTGAAACTTGTGATTTTTTGAATC C GTGATTTTTTTTC C TAAATCCGTGTTTT 
GAAAAAAAC TGTGGAC TTTTC CG AAATTAATGAAC ATTTGTTTGC AAGATCGATGATCCT 
TTTCAAATGAGCGATTTTTTTCTAAAATATCCACATATTTTTCATATTCATAAGCTTTCC 
TTTTAATCGTGAACTATCTTAGCATTTGGTGAACTTTTATTAATTTTCTTTATAAAATGA 
TTTTTTTTCAAAAGC C AACGGTTAACGGTTG ACC GCTGAACC ACAACC AC AAACCGGGGA 
AACC ATTG ACTCGCTGAAC AGGGC AGGGC TTTC ATATGATTGGGTGGTC TAAT ACC AGC G 
CCCCTGACTACTAAACGAAGGAATTGCAAATTTTACCAACCACTACTATGGTAAAAAATG 
AATATCACGATAAAAAAGGGGAAAAAAAACTATACCCTGAAAATCCCTCTGTTTCTAAAT 
ATTTGTTGTTGGGGAGAACTAATCTGAAAGAACTAATCTAGTTCTCCGCAATAACAAATA 
TTATGATTCGGGGGGAGTATAACTATTACACGATCAACCAAAGAATGTCCTCCAAGAAAA 
ACCC AAAGAAAGTGC TAG AGTTTTGTTTTC AAGG ACCGAAAG ATAG AGATAGC ATTC TG A 
ATTAGGTCCATCTTTTTCCCAAGGATTGAAAGAAAGAGATAGAATTCTGAATTAGGTGCG 
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GAGATATCATTTCTGGATTAGGTACAATTGTTTTGCCGGCACAGCCAAACCCCGCAGTGG 

AGC C GGAATTGGAATTG AGTGGGTGGAGTCG AGAAGC ATGGTTC ATGCGTTCTC AAAGAG 

TGTAGCCAGTAGTGTGTGCTCCTTGGTGCTGGAGCTGCATATACAAGTACATAAAACAAA 

GACGATC AGC TGGC AGCGTGC CTGC ATGCGTGCTTC TTGC TGCCGC CCCGGAAGC C CCGG 

TTGATGTGCGCAGGCGAGTGGCGACGGGACCGACGGCTATAAAGCACGGCCAAGCACCGC 

CGCCGTTCTCAATCCATCCATCCCTTAGCTGATTTGATTGACTAGCTAGTTCATTCCCTG 

CCACACTGCTAGTACTCCTCCTCGTTTCCTCGTGGCAATGGTACACCAGAGCAACGGCCA 

CGGCGAGGCCGCCGCCGCCGCCGCCAACGGCAAGAGCAACGGGCACGCCGCCGCCGCGAA 

CGGCAAGAGCAACGGGCACGCGGCGGCGGCGGCGGTGGAGTGGAATTTCGCCCGGGGCAA 

GGACGGCATCCTGGCGACGACGGGGGCGAAGAACAGCATCCGGGCGATACGGTACAAGAT 

CAGCGCGAGCGTGGAGGAGAGCGGGCCGCGGCCCGTGCTGCCGCTGGCCCACGGTGACCC 

GTCCGTGTTCCCGGCCTTCCGCACGGCCGTCGAGGCCGAGGACGCCGTCGCCGCCGCGCT 

GCGCACCGGCCAGTTCAACTGCTACGCCGCCGGCGTCGGCCTCCCCGCCGCACGAAGGTA 

AC ATTTAC AGCTTC ACCGTAATGTATGCGTGAGC ATGC ATGCGC CGGTTT AC TT AC GTGC 

CCGCCGCTGTTCTTCCCCGGTGCGTTCAAAATTTTAACCTTCTATAAGTACCTTATAAAA 

ACAAACAGCGCCGTAGCAGAGCACTTGTCACAGGGCGTGCCCTACAAGCTATCGGCCGAC 

GACGTCTTCCTCACCGCCGGCGGAACTCAGGCGATCGAAGTCATAATCCCGGTGCTGGCC 

C AG AC TGCC GGCGCC AAC ATACTGCTTCCC CGGC C AGGCTATCC AAATTACGAGGC GCGA 

GCGGCATTCAACAAGCTGGAGGTCCGGCACTTCGACCTCATCCCCGACAAGGGGTGGGAG 

ATCGACATCGACTCGCTGGAATCCATCGCCGACAAGAACACCACCGCGATGGTCATCATA 

AACCCAAACAATCCGTGCGGCAGCGTTTACTCCTACGACCATCTGGCCAAGGTTTTGCAT 

CCATGCATCCTCTGCCTCGTTGATCGACCGGTCTGTTTGAACATAGTATATGGATTGCGT 

TTGCTAATCGTGTGCTGATGATGCTGTTTGGTTATCAGGTCGCGGAGGTGGCAAGGAAGC 

TCGGAAT ATTGGTGATCGCTG ACGAGGTTTACGGC AAACTGGTTCTGGGC AGC GCC CCGT 

TTATCCCGATGGGCGTCTTTGGGCACATTGCCCCGGTCTTGTCCATTGGATCTCTGTCCA 

AGTCGTGGATAGTGCCTGGATGGCGACTTGGATGGGTGGCGGTGTACGACCCCACAAAGA 

TTTTAGAGAAAACTAAGGTAGCTTTAGCTCCCTATCATTCTTCTCATATGCTACTGTGGG 

GATTAGTATTTTTGCTAAATTTGTACTGCCTTTGTTTATTCAGATCTCTACGTCTATTAC 

GAATTACCTTAATGTCTCAACGGACCCAGCAACCTTCGTTCAGGTTAGTCTTTGGTTCTT 

GCCCTATTTTGCTCATGTCCCTGTGTTGCATGTCAAATGACCGGCTTCAAGTTAGTATAT 

AGAGTTTTTGTT AAGTGTGAATGTCGAAGTC C AAC ATGATGGAAGAAAGATAC ATC T ATT 

TTTAGTC ATTC C C CTTTGTTTGTTTGATTC C ATAAAATAAATAAAC AC AAAGC C AG AAC C 

AAC TATTGAATAGAkCTATTTTTC TTAG AAAATATAC ATTGTATTTTGAGC ATGCC AT AT 

TCTTTTCGATCAAGTATGCAATATATTAAAACTTGCATTGTACTACGAGTATACCATGTT 

GTTAAGAATTTCTTTACCTACAACACCTTGTCTCGCATCTTCATATTTTGATATCCTTGA 

CATTATTGTTCTCTTATGATTCACACAACTTAATTATGGATTTTTGTGCTATCAAATTGT 

TTAGGAAGCTCTTCCTAAAATTCTTGAGAACACAAAAGCAGATTTCTTTAAGAGGATTAT 

TGGTCTACTAAAGGAATCATCAGAGATATGTTATAGGGAAATAAAGGAAAACAAATATAT 

TACGTGTCCTCACAAGCCAGAAGGATCGATGTTTGTAATGGTAAGCTAAGCATAGACTTA 

CTTTTTAAGGTTAATCTGGGATCTCAGTGCATCCAACA^CAATCAAATCAAAATATAAT 

TATGTTTTGCTATGGATCTTTTTGAAGATGCATGCATTTGAAGAATAATGAAGAGAGTTG 

ATTGGT AAC ACTC AAATC ATATTAC AAAAAGTTTCCTC CC ATTTTTAGTAAGATTGAC TT 
C CTTTC TATAACC ATGTATT AACTTCC ATGTAAAC AGGTC AAACTAAACTTAC ATC TTTT 
GGAGGAGATCCATGACGACATAAATTTTTGCTGCAAGCTCGCAAAGGAAGAATCTGTAAT 
TTTATGTCCAGGTAGGAATGTATATGGCCATTTTAAAGGAAAACTATATGGAATAATAAT 
ATCTTCTTGTTATACTAAACAATACTTCCTCCATCCTAAAATAAATGTCTTACACTTAGC 
ACAATTTTATACTAGATCTAGTACAAAGTTGAAACAGTTATTTTGGGACAGAGGGAGTAG 
TATATATTGTGTGAGAACATAAGGTTATGTTTGACTGATATATGCTTCTTAAATGTGAAA 
CATGTTCTCTTATGTTTTTTGATTGTATACGAAGTTCTTATCAGTTTCCGAGATGACTAC 
ACATAAATGATTACCATATCATTGTCAGAAAATGTATTACCACATTAGAATATTCTTTCT 
TTTTATGCAAAGACTAGCATGGCATGTACTTTTCCTTGTACCTATGTGTCTTTTTTTTTC 
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TCGTTACATGTTTGTGCTTCTCACAAAAATAATAATACCAAGCACATGTTCCAAATGATT 
ATTAATAATTTTGAGGTGTTTTTCAACCAACTTATATACTTTCATAGTTCTAAAAAAACC 
GT AT ATATGGTTAACTC T AAC AAAAACTTATATATGTTTTC TC TC T AAT AC AGGG AGTGT 
TCTTGGAATGGAAAATTGGGTCCGTATTACTTTTGCCTGCGTTCCATCTTCTCTTCAAGA 
TGGACTCGAAAGGGTCAAATCATTCTGTCAAAGGAACAAGAAGAAGAATTCTATAAATGG 
TTGTTAGTTGT AC AC ACC C C T AGTTGT AC ATCTGAC TG AAGC TGTAAATC ATTTC T AGTT 
ATC CCC ATTTATATATTTC AATAAAAC ATATTGTAATGGTTCTGTTGTAGC TGTC C AAGT 
CATGTACTCTACTTTTTGATGTA.TTTGGCCTCATTGCCTTGCATCAGTTTCAATAAAAAT 
GGTTGTGTAC AC AATGATGATGTAGAGGCGAGGTGTTTTG ACC AC C TTTTC AAC AAAAAT 
CTATATCTTTCAACAAATGAAACCTTGAGTTCCCTTTGAGTAGAAGTCAACATACTCCTT 
GAATATGCT ATGGTTTC C ATGGTC TGGATGAAAC ATG ATG AATAGAAGTGAAGTTATATC 
C ATGTC AAAGTTTTTTAATGTTTAATTTC ATTATG AGAACTTTGAT ATTAC TTC TAGC AC 
AC ATTC TCTGAAGTAATTGTC AGTTTGGTACTTGAAGGGACC TAT ATTTTTCC TATTGGG 
GGGGGGGGGTGAATAGGC GGTTTAT AAC CAATTGTATATTTGAG AATATCTTAATGTGG A 
ATTAAACTAGGTG AAT ATTTTTTC C AAT AAAGGGTGC TTTT AJTTG AC TC AC AATGTAC C A 
TCAAGGGATACAATCATAATGAGTACACAATCGACATCTACATAATCAGGTTGCATACGG 
CCAACACACACACACGCACACACACATTCACACACACAAATCATGCTGACGAAGAGCGAA 
GTC AT AC AAGATC AAAAC TATGC C T AGGCGG AGGAAGAATAG AAAAAC ATGAAGAAATG A 
AAAACC GTG ACTG AC AAC ATACTG AC CATC GACGAC AAAC ATCTGT AGACAAC AC AAAAA 
CTGCGAGAAAAGTTCTATAAAACTGGCGCCTTCGAGAAGGAAACGACGTGCAAGAGTTGC 
CATCATCGGATCCAACCACTAAGGTCATATCCTGGGTTTTCATCCTGAAGATCAAATCCG 
AGCAAACTCCGAGTAATGTCTTTATTAGGGTAACGATTCAAAAAATGCCACAATCATGAG 
TTATGACC AATTAGACC AG ACCTAGGATTTTTATCC AAAGC TC GAGACGGGTAC TC TAGA 
AGTACCATCCAATTGAAGTCATCCCACTTGCCTCAATACAAATAGTTGCATAGATGCACG 
GTC C ATATGGCG AGT AATGG AC ATGAGC GCGC ATGTGTAGGTT AAC GTGAC GTGAC AAGA 
GCCTGTCGCCACCACTCGACGAAGTGTTTGATGGGGAGGAAGAAGTATGGCTCCACCAAC 
ATC CCAAGTTTGAAAC ATTC TAGAGCCC CTT ACC ATACTC AC AAAGC GACAATTGATGAC 
TATCTGTATC AGACG AC AAATC C ATGTC CGTC AC TCGC TCTATCTTGGTC ATTGAC ATAC 
TACCTGGCAAAGGCGGATTCAAGCCCCAGACAGCCTGGGCGGCCGC 



12 / 24 



WO 01/01762 



PCT/JP00/0442S 



% i o m 



ctcgatcccattgcaatggtatgattagctatcaaacgaaagaaagagatggcatgtgcc 
ctgtgtgtcatccctcactggcttggcgaatggcgataccgagttaggtagagtgttttt 
ttagcatgatgtctgccggcactgccaagaaaactgcgtgcagcggactgcaggagagtt 
gagcgatgcatgctttgtgatgagcggagctgagtgggtgtcactaactgaacccaatca 
gcattgggtgagtcgagtcgagaagcatcatgcttcctgcgtcccgatccgcttatcttt 
ttctcccaaattattaaagagggatagatgatggtgtgctgggttgggtagagtacgtgc 
atagaaccaaagcgaggcgccgaaaatatgccggggataatggtggcaggccgcaacggc 
cacgcccgtcagctggcagcggcgtgccagagcgtgccagagcgtgcgcgcgtgcgtgct 
tcttgctgccggccccggttcgtgtgcggtcagagcaacggctatataggaccgtcaatc 
accgctactcaatccgtccccaactcgtttcctattacCGCTACTAGTAGTATTCCTGGT 600 

GTAGTCTAGTAGTACTCCTCCTCCTCCTTCTCCTCCTACCCGTTTCCTCATGGCCACCGT 

M A T V NAAT-B 

ACGCCAGAGCGACGGAGTCGCCGCGAACGGCCTTGCCGTGGCCGCAGCCGCGAACGGCAA 
RQSDGVAANGLAVAAAANGK 

GAGCAACGGCCATGGCGTGGCTGCCGCCGTGAACGGCAAGAGCAACGGCCATGGCGTGGA 
SNGHGVAAAVNGKSNGHGVD 

TGCCGACGCGAACGGCAAGAGCAACGGCCATGGCGTGGCTGCCGACGCGAACGGCAAGAG 
ADANGK SNGHGVAADANGKS 

CAACGGCCATGCCGAGGCCACTGCGAACGGCCACGGCGAGGCCACTGCGAACGGCAAGAC 

"nghaeatanghgeatangkt 

CAACGGCCACCGCGAGAGCAACGGCCATGCTGAGGCCGCCGACGCGAACGGCGAGAGCAA 
NGHRESNGHAEAADANGESN 

CGAGCATGCCGAGGACTCCGCGGCGAACGGCGAGAGCAACGGGCATGCGGCGGCGGCGGC 
EHAED S AANGESNG HAAAAA 

AGAGGAGGAGGAGGCGGTGGAGTGGAATTTCGCGGGTGCCAAGGACGGCGTGCTGGCGGC 
EEEEAVEWNFAGAKDGVLAA 

GACGGGGGCGAACATGAGCATCCGGGCGATACGGTACAAGATCAGCGCGAGCGTGCAGGA 
TGANMS IRAIRYKISASVQE 

GAAGGGGCCGCGGCCCGTGCTGCCGCTGGCCCACGGGGACCCGTCCGTGTTCCCGGCCTT 1200 
KGPRPVLPLAHGDPSVFPAF 

CCGCACGGCCGTCGAGGCCGAGGACGCCGTCGCCGCCGCGCTGCGCACCGGCCAGTTCAA 
RTAVEAEDAVAAALRTGQFN 

CTGCTACCCCGCCGGCGTCGGCCTCCCCGCCGCACGAAGgtaacaacaacaacaacacaa 
CYPAGVGLPAARS 

gaacaatttccttttcgcgtgtcgtgtcgcgcggcaatccatgcatgcgcatgtgccgct 
ttcacgtgtccgtccgtccgtccaccgttccttcctcctccctacgcccatgagaaatct 
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gaccttctcccaccttataccaaacaaaacaaaaaaacacagCGCCGTGGCAGAGCACCT 

A V A E H L 

GTCGCAGGGCGTGCCGTACATGCTATCGGCCGACGACGTCTTCCTCACCGCCGGCGGGAC 
SQGVPYMLSADDVFLTAGGT 

CCAGGCGATCGAGGTCATAATCCCGGTGCTGGCCCAGACCGCCGGCGCCAACATTCTGCT 
QAIEVIIPVLAQTAGANI. LL 

CCCCAGGCCAGGCTACCCAAACTACGAGGCGCGCGCCGCGTTCAACAGGCTGGAGGTCCG 
PRPGYPNYEARAAFNRLEVR 

GCATTTCGACCTCATCCCCGACAAGGGGTGGGAGATCGACATCGACTCGCTGGAATCCAT 
HFDLIPDKGWEIDIDSLESI 

CGCCGACAAGAACACCACCGCCATGGTCATCATAAACCCCAACAACCCGTGCGGCAGCGT 1800 
ADKNTTAMVI INPNNPCGSV 

TTACTCCTACGACCATCTGTCCAAGgtttcacatcctttgccttgctgaatatggattca 
YSYDHLSK 

• gttcagtgcacctgctgaattctttt.tgccaat:cgcatact:gactga-tgttgct:caatt.a 
gGTCGCGGAGGTGGCGAAAAGGCTCGGAATATTGGTGATTGCTGACGAGGTATACGGCAA 
VAEVAKRLG I LVIADEVY GK 

GCTGGTTCTGGGCAGCGCCCCGTTCATCCCAATGGGAGTGTTTGGGCACATCACCCCTGT 
LVLGSAPFIPMGVFGHITPV 

GCTGTCCATAGGGTCTCTGTCCAAGTCATGGATAGTGCCTGGATGGCGGCTTGGATGGGT 
LSIGSLSKSWIVPGWRLGWV 

AGCGGTGTACGACCCCAGAAAGATCTTACAGGAAACTAAGgtacttaaatctctatat.ca 
AVYDPRKILQETK 

ttcttttcaaatgctactaaggtgattaattagtactactgtacaatatatttgctaaat 
ttgtactgacatttttgtggtagATCTCTACATCAATTACGAATTACCTCAATGTCTCGA 

ISTSITNYLNVS 

CAGACCCAGCAACCTTCATTCAGgtcagtctttggtatttacctcgtttcaagaaataaa 
TDPATFIQ 

gtctttggtatttactcctccttgtcctattttgctccggtccctatgttgtaggcagcc 24 00 
cacgtgcatgtcaagtgaccgtt.tttt.cacattaag1:t:tgaaagt.caaagt.cagacacat 
acacttgtagttattttacctttgtttgctttgatccgataaaataaaaaaatacaaaaa 
ctgaacctactgttgaatataaccactgttcttacaagatatacatgattgcactatggg 
catgccatattcttttgggtcaagtatgcagtatgttggaacctcttttagaaaatagat 
acattgtactatgagtataccattttattaagaatttcatattttgatatccttgatggt 
attgttctcttgtgattcacacgatttacttgtggttttttgtactatcaaattgttcag 
GCAGCTCTTCCTCAGATTCTTGAGAACACAAAGGAAGATTTCTTTAAGGCGATTATTGGT 
AALPQILENTKEDFFKAIIG 
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CTGCTAAAGGAATCATCAGAGATATGCTACAAACAAATAAAGGAAAACAAATACATTACA 
LLKESSE I CYKQIKENKYIT 

TGTCCTCACAAGCCAGAAGGATCAATGTTTGTCATGgtaagcctattttgtgaagtaaaa 
CPHKPEG SMFVM 

aaatcttagggagtgtcagtaatcataaacttatttatataggattaatctgggaccgaa 3000 
atgcatccaacataattacttcaaattcaaattcaaattacattcttccgtacatatttt 
tgaagatgcatgtattttaagaataatgacgagagctaaagttatgctacgactaatcat 
ctggatatcctttgtccatctttttgttatactgtggaatgttaatggtcaaatcatatt 
acacaaatatccatgctagtttctagaaagattgattatttttctgtaaccatgaactcc 
gtattaacttccatgtaaacagGTGAAACTGAACTTACATCTTTTGGAGGAAATAGACGA 

VKLNLHLLEEIDD 

TGACATTGATTTTTGCTGCAAGCTCGCAAAAGAAGAATCAGTAATCTTATGCCCAGgtag 
DIDFCCKLAKEESVILCP 

gaatccattgttgatttttgactgtatatgaagttcttatcaatttccgagatgactata 
catataaatgattaccatattatggtcagaaattgtataacagtgttagaatattctgtg 
aagacttttttaacacaatattctg-tgaagactagatatcatgtacttctccttgttttc 
ttgacctgatgtccttcgtcacatgttgtgctcctcacaaaaaaatagcaagcacatgtt 3600 
tcaaataattgttaataatataatttagcctttaatttatatggttctattttgagatat 
ttttgtagtccaacttatata-tttgtgactattctcaaaaacaaaacttatatatgtgtg 
cctCtcaaatgtagGGAGTGTTCTTGGAATGGCAAACTGGGTCCGCATTACTTTTGCTTG 
GSVLGMANWVRITFAC 

TGTTCCATCTTCTCTTCAAGATGGTCTCGGAAGGATCAAATCATTCTGTCAAAGGAACAA 
VPSSLQDGLGRIKSFCQRNK 

GAAGAGAAATTCGAGCGATGATTGCTAGTTGTATATCTGACTGAAGCTGTAAATCATTCC 

KRNSSDDC* 
CAGTATCCCCATCTATATCTTTCAATAAAATGGAACTTTTAGTTCTCTATGAATAGAAGT 

CAACATCTCCTTGAATATGTTCTGGTTGTTGTGGCCTGGACGAAACATAGTGAATGTTAT 

GTTAGTGAAGTTAcattggcg-tcgaagatctttgaagttttttttt-ttttttgggggggg 

ggggggggggtgctttgatattactcttaagtacacgttctctcaagttatgtcaaagca 

ctttgtaaacaattgtagatttggtatcatgatatggattaaactagtcagatacttggt 4200 

aagcacaaaccctacctatgttaggctcactaaggtggcgtttggttcgagagagaggaa 

ggatcag-ttgatgatatccccaatcatcgaagtaaatcatgtgttgttgctaccactttt 

ctacaatcctagtagctgca-tgcgttgagctactgatcaacaccactgcacaaccatatt 

ctctgtgcaaaatcggcacccaaagattacatctcacagctgaagcaaccaccaaatttg 

aagagaggaaccctcacaaagacctttgagtgccccccacaatgcatggttaggccgccg 

tcgcaggccggagtggtcaccatgcggaccaacaccaactccaacgggggagcacgtcac 

cgattactgaaattccccaaacaattcttaatttgtgaacaaaatttaaaaacaggaaca 

atttttgaatttgtgaacaaat-tttttaaacgggtattcctgaacatttttcaaaattgt 

gatcaaaattttaaaacgacttctttctcaaatttgagcaatatttaaaattataaaaaa 

gttcaacaattttgaactt-tt-taaaaattagcgagaacattttgaaattctaaatatttt 4 800 

cgaatttggaacattttttctatttctgaacaaaaattgaaaatacgaacgtaatttgga 

ataaatnttggaaaatgcgattttttgaaatttctgaacatattttgaaaaacaaaaaaa 

ctttaaaaggtaaaataaaaataaaataaaaatagaaacataaaaataagcaaaaaaata 
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aaagaaatccgagaaaagccaactgggaatagcacatggaaaaacccagccgtccgccgc 

actgtgtaaagctataagtgagccggcccaagcctcgtcgtctcatcataccctgtgcga 

aaccccgacaattcgttgcactatgcggcgaataggcttttccaggagctcctgtcttcc 

ggttatgggtcatttgcacacccctcctccacttgggccaggctattatactttttttcc 

ttctttcgacctcacgttactacgccagtttagtttttggaagcgaccaaccggttttgt 

gaaggttctagaaactcaaccatttttgggaagcttctagaagcctatgaatgtttcttt 

tggacatgtattatttgtgttttttctttttcaaattgcacaatcttttttcaaattcat 54 0 0 

gatttttgtgaaacttgtgattttttgaatccgtgattttttttcctaaatccgtgtttt 

gaaaaaaactgtggacttttccgaaattaatgaacatttgttt-gcaagatcgatgatcct 

tttcaaatgagcgatttttttctaaaatatccaca-tatttttcatat-tcataagctttcc 

ttttaatcgtgaactatcttagcatttggtgaacttttattaattttctttataaaatga 

ttttttttcaaaagccaacggttaacggttgaccgctgaaccacaaccacaaaccgggga 

aaccattgactcgctgaacagggcagggctttcatatgattgggtggtctaataccagcg 

cccctgactactaaacgaaggaattgcaaattttaccaaccactacliatggtaaaaaatg 

aatatcacgataaaaaaggggaaaaaaaactataccctgaaaatccc-tctgtttctaaat 

atttgttgttggggagaactaatctgaaagaactaatctagttctccgcaataacaaata 

ttatgattcggggggagtataactattacacgatcaaccaaagaatgtcctccaagaaaa 6000 

acccaaagaaagtgctagagttttgttttcaaggaccgaaagatagagatagcattctga 

attaggtccatctttttcccaaggattgaaagaaagagatagaattctgaattaggtgcg 

gagatatcatttctggattaggtacaattgttttgccggcacagccaaaccccgcagtgg 

agccggaattggaattgagtgggtggagtcgagaagcatggttcatgcgttctcaaagag 

tgtagccagtagtgtgtgctccttggtgctggagctgcatatacaagtacataaaacaaa 

gacgatcagctggcagcgtgcctgcatgcgtgcttcttgctgccgccccggaagccccgg 

ttgatgtgcgcaggcgagtggcgacgggaccgacggctataaagcacggccaagcaccgc 

cgccgttctcaatccatccatcccttagc-tgatttgATTGACTAGCTAGTTCATTCCCTG 

CCACACTGCTAGTACTCCTCCTCGTTTCCTCGTGGCAATGGTACACCAGAGCAACGGCCA 

MVHQSNGH NAAT - A 

CGGCGAGGCCGCCGCCGCCGCCGCCAACGGCAAGAGC AACGGGCACGCCGCCGCCGCGAA 6 600 
GEAAAAAANGKSNG HAAAAN 

CGGCAAGAGCAACGGGCACGCGGCGGCGGCGGCGGTGGAGTGGAATTTCGCCCGGGGCAA 
GKSNGHAAAAAVEV7NFARGK 

GGACGGCATCCTGGCGACGACGGGGGCGAAGAACAGCATCCGGGCGATACGGTACAAGAT 
DGILATTGAKNS IRAIRYK I 

CAGCGCGAGCGTGGAGGAGAGCGGGCCGCGGCCCGTGCTGCCGCTGGCCCACGGTGACCC 
SASVEESGPRPVLPLAHGDP 

GTCCGTGTTCCCGGCCTTCCGCACGGCCGTCGAGGCCGAGGACGCCGTCGCCGCCGCGCT 
SVFPAFRTAVEAEDAVAAAL 

GCGCACCGGCCAGTTCAACTGCTACGCCGCCGGNNTCGGCCTCCCCGCCGCACGAAGgta 
RTGQ FNCYAAGVGLPAARS 



acatttacagcttcaccgtaatgtatgcgtgagcatgcatgcgccggtttacttacgligc 
ccgccgctgt.tctt.ccccggtgcgttcaaaa'ttttaacctt.ctataagtaccttataaaa 
acaaacagCGCCGTAGCAGAGCACTTGTCACAGGGCGTGCCCTACAAGCTATCGGCCGAC 
AVAEHLS QGVPYKLSAD 
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GACGTCTTCCTCACCGCCGGCGGAACTCAGGCGATCGAAGTCATAATCCCGGTGCTGGCC 
DVFLTAGG T Q A I E V I I PVLA 

CAGACTGCCGGCGCCAACATACTGCTTCCCCGGCCAGGCTATCCAAATTACGAGGCGCGA 7200 
QTAGANI LL PRPGYPNYEAR 

GCGGCATTCAACAAGCTGGAGGTCCGGCACTTCGACCTCATCCCCGACAAGGGGTGGGAG 
AAFNKLEVRHFDLIPDKGWE 

ATCGACATCGACTCGCTGGAATCCATCGCCGACAAGAACACCACCGCGATGGTCATCATA 
IDIDSLES'I ADKNTTAMVII 

AACCCAAACAATCCGTGCGGCAGCGTTTACTCCTACGACCATCTGGCCAAGgttttgcat 
NPNNPCGSVYSYDHLAK 

ccatgcatcctctgcctcgttgatcgaccggtctgtttgaacatagtatatggattgcgt 
ttgctaatcgtgtgctgatgatgctgtttggttatcagGTCGCGGAGGTGGCAAGGAAGC 

V A E V A R K 

TCGGAATATTGGTGATCGCTGACGAGGTTTACGGCAAACTGGTTCTGGGCAGCGCCCCGT 
LGILVIAD EVYGKLVLGSAP 

TTATCCCGATGGGCGTCTTTGGGCACATTGCCCCGGTCTTGTCCATTGGATCTCTGTCCA 
FIPMGVFGHIAPVLSIGSLS 

AGTCGTGGATAGTGCCTGGATGGCGACTTGGATGGGTGGCGGTGTACGACCCCACAAAGA 
KSWIVPGWRLGWVAVYDPTK 

TTTTAGAGAAAACTAAGgtagctttagctccctatcattcttctcatatgctactgtggg 
I L E K T K 

gattagtatttttgctaaatttgtactgcctttgtttattcagATCTCTACGTCTATTAC 7800 

I S T S I T 

GAATTACCTTAATGTCTCAACGGACCCAGCAACCTTCGTTCAGgttagtctttggttCtt 

NYLNVSTDPATFVQ 
gccctattttgctcatgtccctgtgttgcatgtcaaatgaccggcttcaagttagtatat 
agagtttttgttaagtgtgaatgtcgaagtccaacatgatggaagaaagatacatctatt 
tttagtcattcccctttgtttglittgat-tccataaaataaataaacacaaagccagaacc 
aactattgaatagaactatttttcttagaaaatatacattgtattttgagcatgccatat 
tcttttcgatcaagtatgcaatatattaaaacttgcattgtactacgagtataccatgtt 
gttaagaatttctttacctacaacaccttgtctcgcatcttcatattttgatatccttga 
cattattgttctcttatgattcacacaacttaattatggatttttgtgctatcaaattgt 
ttagGAAGCTCTTCCTAAAATTCTTGAGAACACAAAAGCAGATTTCTTTAAGAGGATTAT 
EALPK I L E NTKADFFKRII 

TGGTCTACTAAAGGAATCATCAGAGATATGTTATAGGGAAATAAAGGAAAACAAATATAT 84 00 
GLLKESSEICYREIKENKYI 

TACGTGTCCTCACAAGCCAGAAGGATCGATGTTTGTAATGgtaagctaagcatagactta 
TCPHKPEGSMFVM 
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ctttttaaggttaatctgggatctcagtgcatccaacaaacaatcaaatcaaaatataat 
tatgttttgctatggatctttttgaagatgcatgcatttgaagaataatgaagagagttg 
aaattattttaggactaatcttcctgatatcatttgtccatttttttgttattactgtaa 
attggtaacactcaaatcatattacaaaaagtttcctcccatttttagtaagattgac-tt 
cctttctataaccatgtattaacttccatgtaaacagGTCAAACTAAACTTACATCTTTT 

VKLNLHLL 

GGAGGAGATCCATGACGACATAAATTTTTGCTGCAAGCTCGCAAAGGAAGAATCTGTAAT 
EEIHDD INFCCKLAKEESVI 

TTTATGTCCAGgtaggaatgtatatggccattttaaaggaaaactatatggaataataat 
L C P 

atcttcttgttatactaaacaatacttcctccatcctaaaataaatgtcttacacttagc 

acaattttatactagatctagtacaaagttgaaacagttattttgggacagagggagtag 9 

tatatattgtgtgagaacataaggttatgtttgactgatatatgcttcttaaatgtgaaa 

catgttctcttatgtttttt:gattgt.at:acgaagtt:ctt:atcagtttccgagatgactac 

acataaatgattaccatatcattgtcagaaaatgtattaccacattagaatattctttct 

ttttatgcaaagactagcatggcatgtacttttccttgtacctatgtgtctttttttttc 

tcgttacatgtttgtgcttctcacaaaaataataataccaagcacatgttccaaatgatt 

attaataattttgaggtgtttttcaaccaacttatatactttcatagttctaaaaaaacc 

gtatatatggttaactctaacaaaaacttatatatgttttctctctaatacagGGAGTGT 

TCTTGGAATGGAAAATTGGGTCCGTATTACTTTTGCCTGCGTTCCATCTTCTCTTCAAGA 
LGMENWVRI TFACVP S S LQD 

TGGACTCGAAAGGGTCAAATCATTCTGTCAAAGGAACAAGAAGAAGAATTCTATAAATGG 
GLERVKSFCQRNKKKNSING 

TTGTTAGTTGTACACACCCCTAGTTGTACATCTGACTGAAGCTGTAAATCATTTCTAGTT 9 
C * 

ATCCCCATTTATATATTTCAATAAAACATATTGTAATGGTTCTGTTGTAGCTGTCCAAGT 

CATGTACTCTACTTTTTGATGTATTTGGCCTCATTGCCTTGCATCAGTTTCAATAAAAAT 

GGTTGTGTACACaatgatgatgtagaggcgaggtgttttgaccaccttttcaacaaaaat 

ctatatctttcaacaaatgaaaccttgagttccctttgagtagaagtcaacatactcctt 

gaatatgctatggHttccatggtctggatgaaacatgatgaatagaagtgaagttatatc 

catgtcaaagttttttaatgtttaatttcattatgagaactttgatattacttictagcac 

acattctctgaagtaattgtcagtttggtacttgaagggacctatatttttcctattggg 

gggggggggtgaataggcggtttataaccaattgtatatttgagaatatcttaatgtgga 

attaaactaggtgaatattttttccaataaagggtgcttttattgactcacaatgtacca 

tcaagggatacaatcataatgagtacacaatcgacatctacataatcaggttgcatacgg 1 

ccaacacacacacacgcacacacacattcacacacacaaatcatgctgacgaagagcgaa 

gtcatacaagatcaaaactatgcctaggcggaggaagaatagaaaaacatgaagaaatga 

aaaaccgtgactgacaacatactgaccatcgacgacaaacatctgtagacaacacaaaaa 

ctgcgagaaaagttctataaaactggcgccttcgagaaggaaacgacgtgcaagagttgc 

catcatcggatccaaccactaaggtcatatcctgggttttcatcctgaagatcaaatccg 

agcaaactccgagtaatgtctttattagggtaacgattcaaaaaatgccacaatcatgag 
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ttatgaccaattagaccagacctaggatttttatccaaagctcgagacgggtactctaga 
agtaccatccaattgaagtcatcccacttgcctcaatacaaatagttgcatagatgcacg 
gtccatatggcgagtaatggacatgagcgcgcatgtgtaggttaacgtgacgtgacaaga 
gcctgtcgccaccactcgacgaagtgtttgatggggaggaagaagtatggctccaccaac 
atcccaagtttgaaacattctagagccccttaccatactcacaaagcgacaattgatgac 
tatctgtatcagacgacaaatccatgtccgtcactcgctctatcttggtcattgacatac 
tacctggcaaaggcggattcaagccccagacagcctgggcggccgc 
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1 3 



MVHQSNGHGEAAAAAANGKSNGHAAAANGKSNGHAAAAAVEWNFARGKDGILATTGAKNS 
IRAIRYKISASVEESGPRPVLPLAHGDPSVFPAFRTAVEAEDAVAAALRTGQFNCYAAGV 

GLPAARS AVAEHLSQGVPYKL S ADDVFLTAGGTQ AI EVT I PVLAQTAGANI LL PRPGYPN 

YEARAAFNKLEVRHFDLIPDKGWEIDIDSLESIADKNTTAMVIINPNNPCGSVYSYDHLA 

KVAEVARKLGILVIADEVYGKLVLGSAPFIPMGVFGHIAPVLSIGSLSKSWIVPGWRIjGW 

VAVYDPTKILEKTKISTSITNYLNVSTDPATFVQEALPKILENTKADFFKRIIGLLKESS 

EICYF^IKENKYITCPHKPEGSMFVMVKIJSnLHLLEEIKD 

LGMENWWITFACWSSLQIX3LERVKSFCQRNKKKNSINGC * 



1 4 



ATVRQSDGVAANGLAVAAAANGKSNGHGVAAAVNGKSNGHGVDADANGKSNGHGVAADAN 
GKSNGHAEATANGHGFATANGKTNGHRESNGHAEAADANGESNEHAEDSAANGESNGHAA 

AAAEEEEAVEVJNFAGAKDGVLAATGANMS I RAIRYKI S ASVQEKGPRPVLP LAHGDPSVF 
PAFRTAVEAEDAVAAALRTGQFNCYPAGVGLPAARSAVAEHLSQGVPYMLSADDVFLTAG 
GTQAIEVI I PVLAQTAGANILLPRPGYPNYEARAAFNRLEVRHFDL I PDKGWE IDIDSLE 
S IADKNTTAMVI INPNNPCG SVY S YDHLSKVAEVAKRLG ILVI ADEVYGKLVLGS APF I P 
MGVFGHITPVLSIGSLSKSWIVPGWRLGWVAVYDPRKILQETKISTSITNYLNVSTDPAT 
FIQAALPQILENTKEDFFKAIIGLLKESSEICYKQIKENKYITCPHKPEGSMFVMVKLNL 
HLLEEIDDDIDFCCKLAKEESVILCPGSVLGMANWVRITFACVPSSLQDGLGRIKSFCQR 

NKKKNSSDDC* 
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SEQUENCE LISTING 

<110> lapan Science and Technology Corporation 
< 1 1 0> Mori, Satoshi 

<120> Creation of the transgenic graminaceous plants tolerant to 
Fe-def iciency in calcareous soils 

<130> JA903969 

<150> JP 11-190318 
< 1 5 1 > 1 999-07-05 

<160> 1 

<210> 1 
<2 1 1 > 10966 
<212> DNA 

<213> Horudeum vulgare L. var. Igri 
<400> 1 

ctcgatccca ttgcaatggt atgattagct atcaaacgaa agaaagagat ggcatgtgcc 
ctgtgtgtca tccctcactg gcttggcgaa tggcgatacc gagttaggta gagtgttttt 
ttagcatgat gtctgccggc actgccaaga aaactgcgtg cagcggactg caggagagtt 
gagcgatgca tgctttgtga tgagcggagc tgagtgggtg tcactaactg aacccaatca 
gcattgggtg agtcgagtcg agaagcatca tgcttcctgc gtcccgatcc gcttatcttt 
ttctcccaaa ttattaaaga gggatagatg atggtgtgct gggttgggta gagtacgtgc 
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atagaaccaa agcgaggcgc cgaaaatatg ccggggataa tggtggcagg ccgcaacggc 
cacgcccgtc agctggcagc ggcgtgccag agcgtgccag agcgtgcgcg cgtgcgtgct 
tcttgctgcc ggccccggtt cgtgtgcggt cagagcaacg gctatatagg accgtcaatc 
accgctactc aatccgtccc caactcgttt cctattaccg ctactagtag taltcctggl 
gtagtctagt agtactcctc ctcctcctlc tcctcctacc cgtttcctca tggccaccgt 
acgccagagc gacggagtcg ccgcgaacgg ccttgccgtg gccgcagccg cgaacggcaa 
gagcaacggc catggcgtgg ctgccgccgt gaacggcaag agcaacggcc atggcgtgga 
tgccgacgcg aacggcaaga gcaacggcca tggcgtggct gccgacgcga acggcaagag 
caacggccat gccgaggcca ctgcgaacgg ccacggcgag gccactgcga acggcaagac 
caacggccac cgcgagagca acggccatgc tgaggccgcc gacgcgaacg gcgagagcaa 
cgagcatgcc gaggactccg cggcgaacgg cgagagcaac gggcatgcgg cggcggcggc 
agaggaggag gaggcggtgg agtggaattt cgcgggtgcc aaggacggcg tgctggcggc 
gacgggggcg aacatgagca tccgggcgat acggtacaag atcagcgcga gcgtgcagga 1140 
gaaggggccg cggcccgtgc tgccgctggc ccacggggac ccgtccgtgt tcccggcctt 
ccgcacggcc gtcgaggccg aggacgccgt cgccgccgcg ctgcgcaccg gccagttcaa 
ctgctacccc gccggcgtcg gcctccccgc cgcacgaagg taacaacaac aacaacacaa 
gaacaattlc cttttcgcgt gtcgtgtcgc gcggcaatcc atgcatgcgc atgtgccgcl 
ttcacgtgtc cgtccgtccg tccaccgttc cttcctcctc cctacgccca tgagaaatct 1440 
gaccttctcc caccttatac caaacaaaac aaaaaaacac agcgccgtgg cagagcaccl 1500 
gtcgcagggc gtgccgtaca tgctatcggc cgacgacgtc ttcctcaccg ccggcgggac 1560 
ccaggcgatc gaggtcataa tcccggtgct ggcccagacc gccggcgcca acattctgct 1620 
ccccaggcca ggctacccaa actacgaggc gcgcgccgcg ttcaacaggc tggaggtccg 1680 
gcatttcgac ctcatccccg acaaggggtg ggagatcgac atcgactcgc tggaatccat 1740 
cgccgacaag aacaccaccg ccatggtcat cataaacccc aacaacccgt gcggcagcgt 
ttactcctac gaccatctgt ccaaggtttc acatcctttg ccttgctgaa tatggattca 
gttcagtgca cctgctgaat tctttttgcc aatcgcatac tgactgatgt tgctcaatta 
ggtcgcggag gtggcgaaaa ggctcggaat attggtgatt gctgacgagg tatacggcaa 
gctggttctg ggcagcgccc cgttcatccc aatgggagtg tttgggcaca tcacccctgt 
gctgtccata gggtctctgt ccaagtcatg gatagtgcct ggatggcggc ttggatgggt 
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agcggtgt ac 


gaccccagaa 


agate t taca 


ggaaac t aag 


gtac t taaa t 
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t tc 1 1 1 tcaa 


a t gc t ac t aa 
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1 1 tgc t aaat 


2220 


t tgtac tgac 


at ttttgtgg 


t aga t c t c t a 


ca tcaa 1 1 ac 


gaa 1 1 acc t c 


aatgtc tcga 
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cagacccagc 


aacc 1 1 ca 1 1 


caggtcagtc 


1 1 tggt at 1 1 


acc t cgt 1 1 c 
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gtc 1 1 tggta 


1 1 tac tec tc 


ct tgtcctat 


1 1 tgc teegg 


t ccc t a tgt t 
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gt 1 1 1 1 tcac 


at taagt t tg 
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acac t tgt ag 
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aa t acaaaaa 
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tgt tgaatat 


aaccac tgt t 


ct tacaagat 


atacatgat t 


gcactatggg 
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catgccatat 


tcttttgggt 


caagtatgea 


gt at gt tgga 


acc t c 1 1 1 1 a 


gaaaat agal 


2640 


acat tgtact 


atgagtatac 


cat 1 1 tat ta 


agaat t teat 


at 1 1 tgatat 


cc t tgatggt 


2700 


attgttctct 


tgtgat tcac 


acgat 1 1 ac t 


tgtggt 1 1 1 1 


tgtactatca 


aa t tgt tcag 


2760 


gcagc t c 1 1 c 


ctcagattct 


tgagaacaca 


aaggaaga 1 1 


t c 1 1 1 aaggc 


ga t tat tggt 


2820 


ctgc taaagg 


aatcatcaga 


gatatgc tac 


aaacaaataa 


aggaaaacaa 


at acat t aca 


2880 


tgtcc tcaca 


agecagaagg 


atcaatgt 1 1 


gtcatggtaa 


gectat 1 1 tg 


t gaagt aaaa 


2940 


aaatct tagg 


gagtgtcagt 


aatcataaac 


ttatttatat 


aggat taat c 


tgggaccgaa 


3000 


atgcatccaa 


cataat tac t 


tcaaat tcaa 


at tcaaat t a 


cattct tccg 


tacatat ttt 


3060 


tgaagatgca 


tgtat 1 1 taa 


gaataatgac 


gagagc t aaa 


gt tatgc t ac 


gac t aa t cat 


3120 


ctggatatcc 


1 1 tgtccatc 


1 1 1 1 tgt tat 


ac tgtggaa t 


gt taatggtc 


aaatcatat t 


3180 


acacaaatat 


ecatgetagt 


t tc tagaaag 


at tgat tat t 


1 1 tc tgtaac 


catgaactcc 


3240 


gtat taac 1 1 


ccatgt aaac 


aggtgaaac t 


gaac 1 1 aca t 


c 1 1 1 tggagg 


aaatagacga 


3300 


tgacat tgat 


1 1 1 tgetgea 


age t cgcaaa 


agaagaa t ca 


gtaatct tat 


geccaggt ag 


3360 


gaatccat tg 


ttgatttttg 


ac tgtatatg 


aagt tct tat 


caat t tccga 


ga tgac tata 


3420 


cat ataaatg 


at taccatat 


tatggtcaga 


aat tgtat aa 


cagtgt t aga 


at at tc tgtg 


3480 


aagac 1 1 1 1 1 


taacacaata 


t tc tgtgaag 


actagatatc 


atgt ac 1 1 c t 


ccttgttttc 


3540 


t tgacctgat 


gtcct tegtc 


acatgt tgtg 


ctcctcacaa 


aaaaa tagca 


agcaca tgt t 


3600 


tcaaataat t 


gt taataata 


t aa 1 1 tagee 


1 1 taat t tat 


atggt tc t at 


1 1 tgagat at 


3660 


ttt tgtagtc 


caacttatat 


a 1 1 tgtgac t 


at tc t caaaa 


acaaaac 1 1 a 


tatatgtgtg 


3720 



cctctcaaat gtagggagtg ttcttggaat ggcaaactgg gtcegcatta ettttgettg 3780 
tgttccatct tctcttcaag atggtctcgg aaggatcaaa tcattctgtc aaaggaacaa 3840 
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gaagagaaat tcgagcgatg attgctagtt gtatatctga ctgaagctgt aaatcattcc 3900 

cagtatcccc atctatatct ttcaataaaa tggaactttt agttctctat gaatagaagt 3960 

caacatctcc ttgaatatgt tctggttgtt gtggcctgga cgaaacatag tgaatgttat 4020 

gttagtgaag ttacattggc gtcgaagatc tttgaagttt tttttttttt ttgggggggg 4080 

gggggggggg tgctttgata ttactcttaa gtacacgttc tctcaagtta tgtcaaagca 4140 

cttlgtaaac aattgtagat ttggtatcat gatatggatt aaactagtca gatacttggt 4200 

aagcacaaac cctacctatg ttaggctcac taaggtggcg tttggttcga gagagaggaa 4260 

ggatcagttg atgatatccc caatcatcga agtaaatcat gtgttgttgc taccactttt 4320 

ctacaatcct agtagctgca tgcgttgagc tactgatcaa caccactgca caaccatati 4380 

ctctgtgcaa aatcggcacc caaagattac atctcacagc tgaagcaacc accaaatttg 4440 

aagagaggaa ccctcacaaa gacctttgag tgccccccac aatgcatggt taggccgccg 4500 

tcgcaggccg gagtggtcac catgcggacc aacaccaact ccaacggggg agcacgtcac 4560 

cgattactga aattccccaa acaattctta atttgtgaac aaaatttaaa aacaggaaca 4620 

atttttgaat ttgtgaacaa attttttaaa cgggtattcc tgaacatttt tcaaaattgt 4680 

gatcaaaatt ttaaaacgac ttctttctca aatttgagca atatttaaaa ttataaaaaa 4740 

gttcaacaat tttgaacttt ttaaaaatta gcgagaacat tttgaaattc taaatatttt 4800 

cgaatttgga acattttttc tatttctgaa caaaaattga aaatacgaac gtaatttgga 4860 

ataaattttg gaaaatgcga ttttttgaaa tttctgaaca tattttgaaa aacaaaaaaa 4920 

ctttaaaagg taaaataaaa ataaaataaa aatagaaaca taaaaataag caaaaaaata 4980 

aaagaaatcc gagaaaagcc aactgggaat agcacatgga aaaacccagc cgtccgccgc 5040 

actgtgtaaa gctataagtg agccggccca agcctcgtcg tctcatcata ccctgtgcga 5100 

aaccccgaca attcgttgca ctatgcggcg aataggcttt tccaggagct cctgtcttec 5160 

ggttatgggt catttgcaca cccctcctcc acttgggcca ggctattata ctttttttcc 5220 

ttctttcgac ctcacgttac tacgccagtt tagtttttgg aagcgaccaa ccggttttgt 5280 

gaaggttcta gaaactcaac catttttggg aagcttctag aagcctatga atgtttcttt 5340 

tggacatgta ttatttgtgt tttttctttt tcaaattgca caatctttlt tcaaattcat 5400 

gatttttgtg aaacttgtga ttttttgaat ccgtgatttt ttttcctaaa tccgtgtttt 5460 

gaaaaaaact gtggactttt ccgaaattaa tgaacatttg tttgcaagat cgatgatcct 5520 

tttcaaatga gcgatttttt tctaaaatat ccacatattt ttcatattca laagctttcc 5580 
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7260 


atcgacatcg 
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aacccaaaca atccgtgcgg cagcgtttac tcctacgacc atctggccaa ggttttgcal 
ccatgcatcc tctgcctcgt tgatcgaccg gtctgtttga acatagtata tggattgcgt 
ttgctaatcg tgtgctgaig atgctgtttg gttatcaggt cgcggaggtg gcaaggaagc 
tcggaatatt ggtgatcgct gacgaggttt acggcaaac t ggt tc tgggc agcgccccgt 
ttatcccgat gggcgtcttt gggcacattg ccccggtctt gtccattgga tctctgtcca 
agtcgtggat agtgcctgga tggcgacttg gatgggtggc ggtgtacgac cccacaaaga 
ttttagagaa aactaaggta gctttagctc cctatcattc ttctcatatg ctactgtggg 
gattagtatt tttgctaaat ttgtactgcc tttgtttatt cagatctcta cgtctattac 
gaattacctt aatgtctcaa cggacccagc aaccttcgtt caggttagtc tttggttctt 
gccctatttt gctcatgtcc ctgtgttgca tgtcaaatga ccggcttcaa gttagtatat 
agagtttttg itaagtgtga atgtcgaagt ccaacatgat ggaagaaaga tacatctatt 
tttagtcatt cccctttgtt tgtttgattc cataaaataa ataaacacaa agccagaacc 
aactattgaa tagaactatt tttcttagaa aatatacatt gtattttgag catgccatat 
tcttttcgat caagtatgca atatattaaa acttgcattg tactacgagt ataccatgtt 
gttaagaatt tctttaccta caacaccttg tctcgcatct tcatatlttg atatccttga 
cattattgtt ctcttatgat tcacacaact taattatgga tltttgtgct atcaaattgt 
ttaggaagct cttcctaaaa ttcttgagaa cacaaaagca gatttcttta agaggattat 
tggtctacta aaggaatcat cagagatatg ttatagggaa ataaaggaaa acaaatatat 
tacgtgtcct cacaagccag aaggatcgat gtttgtaatg gtaagctaag catagactta 
ctttttaagg ttaatctggg atctcagtgc atccaacaaa caatcaaatc aaaatataat 
tatgttttgc tatggatctt tttgaagatg catgcatttg aagaataatg aagagagttg 
aaattatttt aggactaatc ttcctgatat catttgtcca tttttttgtt attactgtaa 
attggtaaca ctcaaatcat attacaaaaa gtttcctccc atttttagta agattgactt 
cctttctata accatgtatt aacttccatg taaacaggtc aaactaaact tacatctttt 
ggaggagatc catgacgaca taaatttttg ctgcaagctc gcaaaggaag aatctgtaat 
tttatgtcca ggtaggaatg tatatggcca ttttaaagga aaactatatg gaataataat 
atcttcttgt tatactaaac aatacttcct ccatcctaaa ataaatgtct tacacttagc 
acaattttat actagatcta gtacaaagtt gaaacagtta ttttgggaea gagggagtag 
tatatattgt gtgagaacat aaggttatgt ttgactgata tatgcttctt aaatgtgaaa 
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atcccaagtt tgaaacattc tagagcccct taccatactc acaaagcgac aattgatgac 10860 

tatctgtatc agacgacaaa tccalgtccg tcactcgctc tatcttggtc attgacatac 10920 

tacctggcaa aggcggattc aagccccaga cagcctgggc ggccgc 10980 
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